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cl “ JaC ’i ^'jj ^ ^SUI ji S>*U' £j\>}' Ljajl l*uk 31 k: 

^ L “ ’*«jS3 c'-Jaoi ji Jjkllj *<*=■!3j_£i]l aLI£ AjSU 


s' ,.7' C.U1' > LfrLk jUj^'j 3'jjVl ji jjkJI ji 3_^U JLuLlI 


C“ > ^ .>» ^ LUtkx ^kljj 3 a .or 

c^>r> ^j ^Sfl ^4iiu Cul£ jl U£ kill U_^ JUiLxV c.l>Vl 

VS**' > ^ ^ j'^V 1 J ^ CjL,'jJI 



(George, 1993 Cf- J^-> CjGUJ) jUSy I £ j\ j* . 


LXiJlj <C- l J j 


J>AJU J J^,v. S 




n 



J*1^1' ^ /j 


AjjliiJI 4 ^muV< A^.1 jJ 



c 3^ Jj^ :Meris(im culture A^u^ij^a]! Atljj.^ 


i_;; 


J=xA3 ji ^a • # ^ 4-wIajC-j ^x-a • # £ aJ^ ia jjUJL V Aj-a\_i]l A aoU 

jJaxj elijl£ ^j)j Aa,a.>i)VI C-jl^a ^jaJ& <—fliuu c l 3^-JJ^ ^jLxa 

jjx_a ^jl^C. La* *:j ^3 AuC-Ijjj AA*.u£1a 1' ^JC ^jl^-aii Cj AA *~ l * £-Tkl^a]l 


Jwo A-Jli. vJl)ljUj v _ 5 -lc. JAJu^LJ' o3A Ja3l!L*jj .tJlc. ^.IsJj tjlij ^Jnxii 

jA ^_irv-jj # jjV' JlLa dAjluil* ^j>ixj j|Ij£)j (.<mm j^iill 

aJLxJ' 1^J.u.i.1.v.^k.3 A3j^*-alt l£Uj jl djUu.-j^iolL: A.'t—<JL sIjLu]I ^3 Aaj V1 AC-ljj 


A-i.a/i.a^xall A-C I j y- L!'.lll j ( ^Jal.Lull j j^-aJLS CjLujj^iil] 

^Ix-juc!' l^JLaxixJ J.3 s^ijLaij^ji]l lillj fj-o A^JiLlJ! CjIjLliII jlL ^Sljil 

cSjUIj 


AaaJ' Ja _ui~o Jj>c. ^j :Shoot tip culture AjaULI f^aJJ Ac'jJ.^ 

tjLli ^-LaxJ ^-illc- -Lu-cj ^3 Ajicljjj (J^ 3 ^-^C. £~a A-i^UJl 

wUjJj <( aV' ^wijjl <LjL-j /)-a jl 

a-ftillj A j Loj**u*j^jjAH ja-oijl AC-ljJ 3xJ j A-LsI^oJI J^a*.^VI -Wa^ Jj )ia jj \x) 

b Vi A3> u.iii ^ jij>^ ^isl l>° 

*'j=A' ^ J) J'—WAj :Stem node culture AjSL^J) JAxll AetjJ.^ 

B t3L* Ljj£-a ^*C .ji J£ ^ajj 3 ^iSi ji ^.Ij ^C- l^-j o^ic- (<>5 Jc. Iflla ^ 

{ja JjJ ixll ^ AjSL^JI 3ixJlj AxoLill <La5JI Ja*a*-uJj 


;^!lll jl Sj^JI Aiic.1 ^ Jj>*j l^j :Embryo culture Ai^VI Afrljj 

b CjLu ^ Lax o^-aJ J-aSfcJ ^>LaJ ^jSc. ji ALx^a ^3 

d3^-o Aij^Ul dJIA Jax.'uuJj 


t b ,4 > JJ .djljLnl' j^ax jJ Ajjjj]I o jjJ jg*^i9l ^^3 j t A. j ^tjiijJI 


jULaC 


V 



j . ^z. 2 




ac 


)J 


<fcl 


'-1^. 


Vi •, £r. ^ 


• C- 


' ^Vlj C.jl> jAJ JaliJl ^ 

■ “ JJ ^ J1 ^ Root culturejj^' Acdjj.o 

^ ^ ^ J ^ > JJ 1 U* **>!» ^ 

:0' ules and excised flowers <J>-aLdl jlAjV'j ^kjU*]' fcljj i 

^ ^ ^ ^ tJSJ ^ '•»* J ^ u*W» j-i3 culture 

wUs > jVi L jLs v’-^V' ^ Mil* Jslui j, , 

^ Ijji IfciSj : Anther culture *&aII 4tljj.V 

V-'-^ - J' J=j^ microspors ^Udll <^Vl L^UJI ji jjjiUl ^Ll£ 

^ Jr^ J 4±\ OJJ^ ^ Ji\jjW ^Jill 

'-~‘ = *~ _-* -Jr*>'r t '— ; -^ J .4-J^—ai.V'j ^lilll' ^.liL.-. ikj.1*. ^JjAj 

As ~ _/_ —: -- k , w ~“' ^J-Jr^ ■ . ■ ir - *k-V*® J?~ Cltjliill J ji ^Uill 

.pollen gr. n (micru spore) culture^-^ ^'j o^j*^ s-Of* 

JJC- £ j'>^' J-'-' 3 k* ^ ^-' jj l*JJJ 

Non-diflt-rentiated or Non-organized A a - ^ul l jjc £jIJaJI ;Liilj 

culture 

—:V >c ^_ Ty.Nii j j - >*r- JSj cL^racd o^c. ^j-a J^alSlI CjLuII j j5LL 

j J_< * i ^i 4 j}\ ji ji ^ jaLU' (J£-lJl ul l 




J£l]l A J_^r. JJ ^’11 1 c J—U=uj j^—*-e JJ- -r ^— 7 ^ j - oU 

^£ 1 ; -_j J£ ,-. i s^c. jx jj£2 JIU' ^ .differentiation 

j j^Jj LJ^j JJ^J CjIL^Ija CjI3 L!jU 


S-C ' 


A 





AjjLiill jl/JkJ'j <£. 


-/ -> 


v-ljj' <jU-a) A_ic. A_^AU]I fl jjVl L gA &ai 3^ J A_*_iJ3l cj-2 0 usu^lcjl jjd 

V—^=>V' O— 4 Jj'—Jj-^' tjAa j— *S> LjjjuSJi 3_- C-' jjl_j CjLjUUI 
4 ^ c ’' l ->j or* -Ul'^ ^ ^ bjjL^ajl jSLJ .Agrobacterium tumefaciens 

>—*-“W <i. d^Ui JC. A^»,—I—ji > _ 5 —Jl Ai—ASixJl A.-» kjjS/l (J_a_jaAi’j i : ‘' j A •%. . \ v j' 

Jj a_Aj^ aJ^j J3VI ^ 3^0^ yJc. VJ .callus 

"T- 1 *—J-° 3>^ -^J .fjj-l' <fdA ^Allj AiA£lJl jjc. La^UJl .Ua^j JJC. Lj ic 
^J) Uj'^jjI Jj± Ajs^AV' <c-'jj Aid&LoJI LjMaJI ( _ s Jr. a IasiUxaII 
^?_A» Sa-J ^L-iiVlj ^ Sj^l UJ cs-ill ^i AidSUI 

_r* j- 0 £j-^' '-^ <J-a» 1. J J-Aaij V A—olc. 3j_j_-a. j A^d-, j! A A . ^ 

1 iX ^ ‘^AiUil t_UA]| y-3 AjjI JJ CjljjJAi d>J-^ (^Jlill jlASV' 

:^J ^-^V' £j'> i> ^Ijji iac ^ill la* >CJ j| Jjll CJ i 

^“ <; ^- 3* J£ y>j <^'jj :CalIusculture 4^1 jJ .> 

sJ * | V'A ; .;; j .^ju 3* oJddia jjc. ji Ul ^ £ 1 o jaj 3* 

.IjM-JI 3 *-° ^ldj]j aIulx dilL-a cAli CjIjLA ^ i l-s.li ! aqijUM 


^'jj J) :CeII suspension culture JJ . Y 

^'-5^ ~J^J vj' kA *^ s LP 1 -* - !*»■ 1 1 J (_5-3 lg 'i -o ojji-^a (JjS ji AjA^}3 3_j j.--< ^ 

j' ^-*-^' - jA r 'PA 3 -1 ( j, * .A . . V' v _p 3 Ai_^ixi 

vd3ljU aIi^jS AiL^Vd ajjSISH 

l> vj-k- Jj ^= > -> .)' ^Ikdji 3 - Jji Bergmann 

# ^ ^ • A^ji 


L 5_ > l3ji jl^aJl ijc. Sj'jc. :ProtopIast culture 4^1 jJ .V 

j!v3l jjjj£3 3 jIc.I fjj 3' duL Id tAla Ajjlc. a A A*. I Ar:ljjj ALaA 



Ajc. J ft 


Ajjloill j A^Jj\ Afrl jj 

.Aj ^m'^H AJl=»V! ,i c Ua*iV| 4_\, . ; 1 „ 

J J^-u ^ <^1 r L-ti»j 

^ ^ <^Vi a^j ^ ^ ^ ^ ^ 

> ^ ^ J^U, .^u, ^ ^ j^l, ^ ^ ^ ^ ^ 
ujUUJIS A^ac. ujIjU U u» t>Aj S^ia. O^A J& J J^^W 'J ^UUI 

c-^jjjjJIj ^jUJl J>l*-dl ^Ij3]j j£li um1\ a^'Xj a^UI 

a, 4XU\ ^LLiUJj ^i^Sfi ^ J OU11 Uxa_j^ j> Sj ^ 

l "^ J " J "' ^ Jj~a--^ Transformation ^jjll J y^\j ^a--J i jui ,-, i ; u r 

•CS"*^ J^- (J-^l Lajj djli—^a 

^ C_^ ; cU]j 11 - J^J A^iVI ^jlj^ ^ ^Jy^, U ^ 

^ tUkJ > J* Sj’-iVij jj ^ ^jUlt jjkui 

^ Jj=»* bjUjkJl J* Al>lj .('-' J j Jj^) ^xJl IjA 
.--— 2 -^S'l ac.'jJ 4-^>LU> a^lAm a. . .'vi 

Georgs : i 993) j Pierik (1987) Jl* A^^dt ^VlicHj ^£J< 

£^' (2008) Vasil j Baran & Biswajit (2005) j 

’-*'' A4j^' a!^ ^jJc. www.ki tchenculturekit.com/historv TC.htm 

Gamborge (2002) ^>.1—' Aiiis; a^jvi <c.\jj 




(jj_jJ' Ajl-U* .all Ac-ljj]' A ^ .- i V 1 *i- ,j£-^ bo j-aC J 




adventitious J adventives *bJac. Jla j£\j J-=Vu 

s 1a ^Jr. Jlkjj O.^M UiJ' ,v2j ^ J=>d» liLij ^ dljj 

.Organogenesis b^V' j' Morphogenesis ^r 1 ^' u>j^' 


-ii 


,vjl 




L-4.1 


Caulogenesis 


jJ£]\ ,> plkibU ^iii ^ujii!i ,- ^ 




Ajjloill U^LaJlj I ^£.1 ^ 


J=j^j jj- o» kxjajc. ^ijji ,jj_yii LLcJj .Rhizogenesis «j*oi 

^ •—iLu 5 '-aJj S _ < J* ‘UA U h. ' ja^l ^xaftll 0^9*^-' »j-' ,-, " ! J'jjV' Sole.) (jS>\ cllad-Vl 

^r~^ ] J*i3> v-liJj -lie jj 4»J ^-iil ».) 4jlA.il t,_fl .»S i i-> p ^5 j y .d t j) 

JHaJ’ JiUj vj-^J <—id£ll LuAjJ jjJoaJl jjJaj l jc- J 

J_9^ 3^ ‘l£ >^aaJ' J_dd d_)jJ.^j Jajj^o jU jbU 

• 0O^' Jc- CjI^ILm^UI (j^l ^3 (Jjd dj^j (jis UjJtfl i>» L n... 

.<^d)V' <C-'jj ^ic- JjiaJ ^j-9 ‘UxuLjV' ^«-o!)LaJI t_>iaJU ; ^ ^ (Jj-W 


^VI 

vla.U) 

fU-l! 

4c-ljjl aJjU-^ JjI Haberlandt 

" ’l ^ . X 

CjULuII jJn^i1 Ajc-Ijj ^Lau 

Hannig 

W'i 


Robbins 

utt 

j* ^ddix ^jlc. ^ ^-LajJI 

Nobcourt & 
White 

mr 

uOdd ^ j'_> Aj^liUl d>b£jJl ^lli) ^ka»Xo 

Gautheret 

ntY 

* jyJkJlU <±>Jajx Jl ^C.IjJl l_ Ao-jIjJ 

Skoog 

mi 

ja*-uV' CjLuI A^loLJI Ax^ | j j 

Loo 

mo 

4£. 1 j j 0* J-»IS CjUj JjI ^Jc. J ^n-Jl 

Ball 

mi 

Tropaeolum j Lupinus djULil dujlill 

^ r u J*i^ j^Vi/oh^i o' djbji 

Shoog & Tsui 

mA 

O^-iii 3' jj 1 <_y* j jo^Ji j pc. I jJl 

A-UIS jUull <eljj 

Nitsch 

nf i 

J’-mj^iLj ^jjoaJ! o^ Dahlia djULu rUj) 

Morel & Martin 

nor 

4j^j1.,»i jXftjl 4 ^flll 

J-3 1 Ginkgo ddUj ^ Jj ^^.11 

Tulecke 

> lor 

c lilll 

*uj^i -uii. d* diU Jji ^rUjJ 

Muir et al. 

Uo£ 


Miller et al. 

^ loo 

^ djly^jjAuJl/djUj*^ jV' jjJ idlduSI 

Skoog & Miller 

UoV 

^c.| jJ| ^.l£j 


> ^ 








>-> 


<Jj±* vjU 


jbuaJ 


jj 0* cj^-k-V Joi* ^ic. J J.^1 1 

^Luij^]i 

^ ^ VJ^VI il^j ^ c Uil» 

'^'>'- iJI ^<jJ* CjU Jjl c Ui] 

j**al *^>U <1 jlxx Jji 
^'j>‘ .>*1 r jlk »jj CjU Jc J^^l! 

(Jiillill 

^wJalkJl J ^L>\ l 

J jl^. ^ *lll 

Cj'jjiull ^ll^x-ax t**l wV ., \ 
Aoi^J' J\ j^ill ^jjill ^UJI JlijJ 

_^‘_JJ Agrobacterium JU^I 


Mahcshwari & 
Rangaswamy 

MoA 

Kanata 

> ■n . 

Morel 

> . 

Murashige and 
Skoog 

> *\ "V Y 

Mahcshwari & 
Guha 


Power et al. 

\ *\v. 

Ciengenbach & 
Green 

\ *w° 

Melcher et al. 

^ 1VA 

Scowcroft & 
Larkin 

) *\A> 

Paszkowski et 
al. 

^ *\Ai 

Horsh et al. 

UAo 


j-* JjjSj AjjiLil' vIAjS^aJI ^IjjV A>iai)Vl <cljj ^Ijkiluil <51^. 

s—; J;— J>r--*-- eLJaC.^ JjjjSjj Jj b^ikAJ b .&^.1 ^jjAzk 

.lik^J 4 -v^‘:^M 4x.ljj jjl Ji^.^bj a jwaaiJl iil]j ^JJ 

^ ji t:.'1/Jl a il-vU i ^^jjLxJl ^-jj^JaJl l* 1L L«baJ Al\"i^kx> 

Ac.-."..-’ ! ^j|jj]I J. U\H j aJIc. a_^jJj Sjjlla Jjj^J A j» jji->1 l 
Jc. ^,1 jl! ^ b!>UJ! jjj Jb-^l J] Ml^Vb 

^j'u£_^J li ! <t rt«.u LObJl jfcj u^blbj .buUiajiiJI Jj^L 

JlbSj lx** b^U. ^ Jj bXaJl JS ^ Jbb V _^ill Cib^j^£ j-ull ^ 

I^kij -xl ; ^jlaJI JkJl J L-l b^ ^ j#l 4ill^ J>j C:bill J^U. 

2L*j]l ^jiu ^^bJl Jk-Jj o>L*J1 a£j=J'j 2 -M> J^c Sjj^j b^l ij+j} 

Jail ,-|i ^1 i_LJal -1 j l ^i-L jj ojjbk-JI b!lk!b AaliJl jjIj jli 

> T 


(J^Sj (J -^- , * J V.5 - . 1 


AJC b /S 


4-kUill j i..y. ;V\ *£.' t \ 


‘iJc-UiD lsjJj ^ j 


l^\jj\\ jjkll <L-suva yt> ^j jL. 11 jb 4ijj*^J! 

• U^V' dw 


^••’' "' ^ *■—1^5^" ^-^b v _<v]' ^3 bj_j*-i-«3 -la». jj -i“ 4ji Ijl^jj 

or* 1 J^jj^' dMb blaSl^dl jLai 511*9 .b^VI btljj ^ 

^ * • V^ «_>“ S A& ^_9 CjbLuJl (jJajt.J buubuljill L5l=Jl - ~ ■ ■. M j j^]C 

o_'tAjlu.-5ojj_*Kll Cirkl wai lA^JUj <&La ^ 1A 3.xJ Jjillj JlbJIj 

jjc <JUJI JJ jIJSjVI J fL-iiVI ^ L5UJI olbj ^ Jjfc 
•^- ujl ^ ^ ’s^J' £-» ^bin V jS LiL^ bib£UI LbbJI J\ U£ 

J>U' JJ*51I b5U ^lc b^bVI Aeljj ^ 5j^<U! JIjjVI j^LJ 

^ jj^ Jj£-> jS cAbll ^ oJjj^ll jj^L v 

.(Chandar et ah, 2010) 4^j <]Ui bLuuo CjIjLuII 

\u^H\ bcljjj djj JaLujlj 4ulU| SjjJ 

' jl -^- ,1 JJ-^ bjlaj^*jj| j* .iu*Jl ^IUa jj ^^JL, 

J-4= /■»- Wr^ j' 4-^ j' 4^' JOc SjLjj ^ Aj 51 J! bASLull ^ _^u]| 

^ l * SUJ ^ ^ ^ H^ 1 Jb OM-Jt CtfSU J-la ^ dU 
^ \&±1\ Aiki. l^L ^lj 4.U1I 3uai ^ &\ji^ ^ 

b-^VI Jli frlaJJlj JljjVl^ buUll cljac-VI ^ U .^Jl 

M, ^ SJ*4 r^-fcVI *iai bkdl .uUxljli Jiui oU i3 ^ Jlii^ 
^ ^ fij JibJI) G1, S, G2 

Sjbll ^i^-j .^' ^Vl iiil J>a ja ' 0jjJ js J^i^i, oiA JjSlij ^ 
•^ ! ^ ^ V1 ^ ^ f U^VI b,U ^ bkJl 





iC j /j 


ij-dii «*GJ 


^ ^ ^ & mitosis (M) gjjL- Lluiil ^1 

gapl (Gl) ojVl j^l' ^ ^j, ^-2 J jjj 

_^' 4=“-° *JJ • uill 6 \a , IN- , . . . 

J3Uj (post-mitotic interphase). tir A ^:'j 
****** <kj^ <J] < a^ x ]\ ^ >(l _pL.jiuJi cJlliS, .n 4_,u n — \ 

SjUI * ^ ^ ^ ^ ^ synlhesis (S) j^t ^ 

o A »i» sUij DNA jj-j Jjj; ii ^UJU Uljjl! 

y»j. jfc tikill j> ^_, ^UjjS j, 0j i„ JS 

*^ fLiV ' ^ **» ^ J JjS gap2 (G2) post-synthetic «*Iill 
G2j M j SJ-'jJI > JS (>j OjSj Vyill Jj ^>1 

• lJA* jJ Gl ^^yjl AjLl! 1 4i>lA3 j„j]l Loi tulS 


vjr 4>Ui tilliA J AjlaJl Sjj.il 5 j-IaII CLjkjll j.^1 

•““Pj -G2 J GIG^JaJ' ^3 Jaliill tilt ^2 Aa^uII jl jaII JJiJS ^Jj tDjjJl s 16 , 

J4^ Sifibj .4 j91£ J±. Jl jaII e iA clul£ Ijl jtu jaLoiSj^' jc 

■2' — ' - a.— - 1 * V' 4c. 1 jj jj.i jjfLj <y° ( »'->-ijVI <j^Jl JjUJ j jjJ SJA j'ja!' s2k 

.^AxifLuJ 1 2JLaJ| ^J| ^lll j'j-oll ^11 j iIAj&IuiI ^ic J^xJI y*> 

j oA:^. f 1 .J^ i v. fl^ll <J*-3lAll CjULixJI iru.^n ^LaJljI l ~«i j" »j 

^-i JXJ ^Aill JC- L-iSjlj v . aJ j Sj II <1^.^ ^ J I 

<ijUj L!)LLll oIju Cjja^. Ijli l? jj^' ^UAjV' 4-iic. jl Ji5 l iwl ^ GQ j 

S^iUA ^JjjxJI r UiiVI L^J Jj^ 1 j^' J> ^ ‘■^ ^i L-’ ^J» 

iia. jaII d2a (JiutJ jl JIB. jSiaIIj jj^ 44^' Jj 

jjU-'ll 4ia.jA J>-ill 44^' J* jc? (lag) J_4»l' <k JA 


\ t 


2jC- J ± 


<&A\ L*aJt j K*~Jj\ 



Cytokinesis £ Mitosis (M-) o jj^' i> “jj J : Y -' 

^t 6-2 S-phase Lai post-synthetic interphase (G2) j post-mitotic interphase (Gl) (C) 
J uPjjA\ a+aJV\ J^UVl J) <llkdl *I>VI *1* j- 

.(Francis & Sorrell, 2001) 

,jli i" ifuiria 11 j DNA -Jl ^TU^Jj 

iJU ^ Lai _ S-phtiSe *■" j ILa (jjj till*a LaLuiijl diJLiA 

l an\ ->>''■1 1 ^jc. pJJ o-iLaJI (_3.1I-a") ^jla ..iVlVl (jjJ >_aJiiSilil Cj j-la> 

> a L< L]' Jc. ciiLaail endopolypliodisationj amplification tr 1 ^ 1 

Tracheids aaljJI >-j ^L l'^ r»L c. (JjjSjS cLjac-bd ^ ^IUaj 

oljill (jjJ ojLdlj CjLo_^uj-ojjS]1 .11c. •yi ^_Ac.l_Jaj Cjj w; ^ 

J endoreduplication ^JcUiajllj c£ilj u>jx jj Jji^ll -Lj^ JjSj ^ 

a^J cLia*L-il li) 4ii jSoIIj .endomitosis j' endopolyploidv 

JjSlu* LgL- >■ LaJj ^1 ClGUill (j\i i_itLjaj]l (j* oik 1 £>U. ^ic. 


4a—c’SM 


<«J! 




iTJauu-VlS U^laJ! . 

*—a? J v-jl^Si!i si 
l. • w 

siU o 


'^ ZX -J>- a v> iu3 u V .<! * \ • -»li 4 ’ t - 

• Ji * s j-lc* A i j1«v^ 

^ .y5u* ,'~i? H ol^vy, ^ ^ > Jfi a#, 

-• -A auuM- 5C-* .,LiVI J 4UI 0iJ U5UJ1 j. 

^^ •--••' ^ -* **» V-,V‘ JUS, ^ ^ 

.L5UI 

> »» ** ys, ^ ^ yt w ^ ., ^ 

jJc .jjiJI . s! -5lbij if>1 ij. '-iisa (Oc J W^.Jjji y^i J, jWjV , 

JjS J * U ^ ' J ^' > '*>“ y i^ 1 Jc. jlkij 6Li ^ 
^ kJl **> compeient cells <Ia> l£U 1*1 ^ 3 \ j cUa j 

aA& ^ > V ' JJ- ^’- Jl ^ ^ g.^,11 

- ‘ H 1 .determined cell Sja-JI <A±M> <1U1 

^ jM L>L Li jU L^L. J) . a.^n 

^ !1 e* ^ J ^ OiSSl! X£J c^l£ Jlj 

^T 2 ^j’LJl ^ijjiJl (i £ = LJL .jSill 3^ LS , c.^H 

■ w -£*J'j jj-1^ ;j' 4j*n«. jjaII Lj^ii] 

^ ^ -e a C- V' JJ Jl tjL-Q l1jLLLSj1i*JI j lLjUjj-£jV' <—aLk j>u]l djLdaio c_i*ljj 

J-«r ijj^ J^lj . (Tao & Verbelen, 1996) 

^LoiiV* ^Ur. [±aJ\ I jjJ ij'ij^jM.aH IaIii ^jjill L-kc-L-nj ^ic 

^LiL-VI 4 jIlJI Jljj Vj <cljj ^ iliLili ^ f.\j^ 

jy* i& ^J V) lSjIlJ! 

CjLi^jVI ^ ^jl^c 2J^Xe L_uu ^ e>j (M) LjjjV 11 (S) 

L -L$l C:Lu-£jVl ^'jJ ^ 

.(Koensc/ a/., 1995) u^ 1 ^ ^ ^ (G-) 


(jJlal! j^j| jjja . 



-Ijc. : /j 




j_%ia 6JJS ^ic. 2iP J^' Jaxjj 

s * \l * r . f x JVil jjJ JuuivSlllj Ale, l ■ >» 

>u-J' kk.^ ^w> Jox V' ^ ^ - ^ "uJ 1 eye line-dependent kinase (Cdk)i34k! 

•■' i. J jjj Ujjj ILUjjI dll_iA jjl -lal* j j ^L-dLiVl Aujlall 

Suda r/ i.3/ -iSj .^k-2' *'-k j* J ^^a*L=Jl kc.L_k J <£ jitkl i 

w’r*-' 1 S;^ jaI! 1 ( *kla ^ yilj ^!ko ^ • AiliJaj (ji (2009) 

- 1 *-' J'^' j^’j-4 3 Ji>-d fd djA*. i jLi.aH IAU Jji*-* -W“ 

e J-*-' (w^ kx . 1 ^«1—:' ^Ic.) j' 1 ■—flkfljt ^ dllj£ .AJula ».- it r. 1 .., j 

' ' <LU-Jt ■—^ J 4 —LVl :i -U JA J Cul£ jll 

^’Jal£jlud] ^JdiL< Jak jSj, liA 4±aU-d' ,Ja AcL, 

-T 3 'J J- 1 _>*k' -Itklai*.! j ailA J jaiIIj 


Jt »’’> -V . 


e I ’ ■ U - 
^ »^ s ^.- o «k 


*4*- ‘jjA* J kkJJi ejlkJI .kuin Jc. J^.j Jjjb^ll 

w*-‘ ^ c\c’'r.e - —>k! J-v~ _>»i *udj Ajij jLu Arabidopsis k>Lu 
^ dlL ^J.. Xj ZjJXJ' 4JJaLJ ^ (GA 3 ) jjV' Jj 

. j <4- j^i > JiiiV *Lui Cdk J s j_,j J) Jty 

-4- 1 J.'. £*ji & j^d' ^ CAB A) dLu^V' ^'oJ iaAJl jjJi ui 1> 

Dewiitc e/ ^ 11 a J_p. CjU^U-JI ^ .Cdk; 

.a/. (2003) 

,_Li£U! Jjl^l Jc. j-dt ^UkL, i J* ^ Lr i^ J 

^ cl >^' ^ LXiJi ^iaxj J yj f t.ur-.Sn 

0 lS -iisai J- V* SH> Sjj-^ tia-. determination 

^ ^ Igjji 4 (>J <1^.1 J] jjLr. 

dXJl e ^A Jc J^oJi Ulr. VUaI dlU JjLjj , ■ 4.^11 1 

^ v 



~ *3 JI JJ * 






•J . 

*&» \C. > 


! jtf\ 




AJ rU.b 


• V- 


^ ^Lklb , .cult c 

JJ ^ -JS3I j ^ 

^ ^' JJ 5 -^*"-> ;ji ^' i£u» kuS^. 

w --»j jxc. j i_TVl*J! 

^ V J 1 ^11 L^UJI ; .| j, or. „ , 

U ^ aL c^-*J '1 a dLo 1 .- •-,.. 

c. Qa^--S ' SjLj 3 . ' ., . l M . . 

-J ^ ^ W5UB U^a ^JL=, ^ 

J “^' Jc y 5 , JjS3 ^ v^i ^ j^a Uic , jW 

^ ^ 5Ji > J JjHI .^ui 

w >* 1 '-f‘ 1 " J^-J u£La 1! vJt.vX'.jl qa 4 ^ .. v,n j i . . ■ 

-x-ljj ^ ^ 4^ 

;_^<jl <11 -v 11 1| , -, •>•; ,| i •: - . 

. . ^ •~iji jl Al 4 > U 5 U > .U^Vl auSi 

'■'■"' J '- jS! J! '-*Jjii _>j jjfc 

JJ- j^c >= :uijj ^ l.juji ^ ^ ^ 

. LjGJI j* La-J 

^u*V 1 £j!> c> * 13 U ^ J^J| 

^ ^ 3 r’-J' ;> <illi^II £|jiVI jalo^JL-Li 

^ ^ •* LkV ; ’-^^ ^ ^ & tj i J ^ cj’jUi ^ j J . 

v^. 1 j>^'j -^- ‘' • ' ■ ' • 1 ^^Lull JvJjlJJ' LjMiJl ^ - M^i.- I 

(‘^Vl ^ ^1 2^^! ^|^i Jii CjVLJI 

“^) 4 T - ■ -I ■ i 1 ^3 CLi'JlaIII f-_ylj (^J .ujljljill Jjj) AaIsljI j oAjJia. 

j* jj_>J 1 ^jjj ^yjUil' J. ^ l l . / a l ' ^ direct regeneration 

A: *jr-—~' _s-i3 _vj> 5 ji 2a_» indirect regeneration j-^-» jj& 

w... s t r -> all ^ic. Caj j£j ^lUI chilli j' ^Vl C1 jLu]I L5 ic. LLL-j <i j < v’iaH ^l^JI 




A^ljj 


^*-J J ,A ,^ > «> ji J oA p> cl^JaCrI jjjSjj jAili jjjfiJ 

<L^>L3> Ui a! jiSfl ^ ^'jjll J&\ S^iLuJI aIjjLH 

A*_* JjA^J' ji C l l"W* V' C^Jxx Cl »JrfcC. V1 jl AjAau^J' jj jfu O^uilxall jj c. 

^.Jc. j -twj ^ <r,l J j v_iicu LJlc. ^aJIj (jJ&ll 


J& (J r^'jj C> ^ ^ .Cjlu^jSfl qa £&JA JySjj 

.fV'j <^jU]' A'j*V' jAJ ^jj (jjLu u!j jAzk AC-LoU 4.2J jiJl fiAAj yV' CjLuII 

Ax-il*J' aSjjU' v-ljljA^-a j' t-SjJO aJ <^jLlll a'jSV' ep'jj (j^W^ lIj jA^ jm»j j 

L_r* kS-^J ^JA j£J 4X.I JJ jus ^J-a jill (JilLull ^yic. jlj£!^U 


V 1 






jjjSj jjji ^\ : U' j^Ul £-lij] 

-kiS s^ljLjaII ‘L4j ^kk c. 1 U/'VI , a. i [ < \' ,1jj^j. J j.-. . I-,' 


JiLuJl 


jac-j 


ilxoll 


<j-c Cl)lal_iJl ^jaj j- u -ij]' i. '.» .<->j ^ 3 j <a^a j*_i! 


A ^.MlVl Af-'ljj ^wA&i 

\* *’-1 Jj-i—=»' j— oI.aJ' Ajk..u)Vl <cljj j-lxJ jj;5H j jli'il l \ju 

■'l^laj (Baran & Biswajit, 2005) “ULak:]! ji kt^olSV' ^.U3I cl^-. ^jljill 

i^U.'£ j j jkill j ■ fl.T^il l . " j\ il nr. ^ 

Jc. Ailaa^JI l$£.l jii ^JJJ Ji.lAi!lJ Cjlj^aj^Jl jjjIj A_«jIjA # T 

,(j ^liJl l__u£ jUll j .V* 

lIjI jiiall lIjIa^I^I a 1 

cT^r—^'j lSJ^' ^^ic. djLuilj 4 -i*A3jaJI CjLllmwJI joj Ai^UJl A-^IjA m O 

. J-lill CjUJIj 

t <j I AjULuII AjAc jliSV AjaL— suSl j Ajljj— ij 4 ■%. ^. l i <ijjla jjIjlj T 

t Lllllal diVlrk.All jJ^i jua IaA j iU j j 

jS-a' ^Jj a :l3l Ajilall aIjaJI ^Jc. Jj.^-v '1 <C.ljjll (jC JjAj jAx-auo a V 

J J-=^^ CjIjLuJ' ^IAaJL-I 




Jvniprus ,»V' CjL_u11 4_JLi\_Lo? • 

‘(^communis 

Ruta ^Li ^A oJISlI JjjSj JjJ » ^iUo I 

£J' j_-o Jaj-la.j ‘(s ^)graveolens 
.(->) tl:LuII t _>*aj jjc. j 


^LuaJl jJL j A..u Vi^ 11 Aj.ijLij'VI ( _ J A 4 >.m')S/! 4c.'jj / 

■iJ V rlgalj L_k^JL—all t j r iaJ! (jLi.jlj LplaJI jj_yaJLi AjjIjjJI Ha 

4j diLj Ajl-fcll tiiij ^Aj ji <_y* 4olaJI 4c! jj ^ya 

4 -. . ^ 'i *y' 4c! jj IAaj 4 .^ii j_jc. i—s 

.^-jjai]! L y*\_ya)l\ <-^aU. ^ya\ jaJ\ Ja 4JU. ^IjIjUj ^Uil , ^ 







Ai C. - /j 


4r.l jJ 


CjUaulaJI JL s-^j <J_*^j jj J) ^ ^ CUU1I J <£\jj}\ J^l Jii . w 

.l$J a]I 4 

:<jjVI diVla-JI CjLuII 4_L)jj ^3 < ) ) 

^ic ji <J.iJ£i]l JjiJb Lj-il_>a.l 3J ^lll CjUaa.^-i|l ft |^J # 

lg %1 •> »] ^.3 oOc.^uJl 

^ CjIs_^JI J* jJ£ll ^Jc. c_ilij]l i jJ\ £ J AjjIj^II J^VI ilia. • 

^U?^JI ^ ^Uj l*lib v L^VIj ^ ^1 JJ Jjlii CjI^I . 

•*SJ*V ] a-LJIIj a*£UjI CjUIu 

'4_uji\\ ^1 Ji ^3 <aJLJ)1\ CjI jLiJI jjbUl cjI^I 


^ U V)L -U*JI 4-pbJ Cjbbi ^Uil • 

•C^ 1 ^ AiliL^I ^ujul! ^ J..-,^ 

Sjft J 1 -^ 1 <ujall £-Li^> l*Sijii^j ^1 4_n*j]| 3jiill J= ^ . 

JJ J<0 l 1)I ji..i 

^ Amu YI 4^1JJ jll^a 

*“ S5 - > A^ljj CjI j^j A^U* c ol-^-' 

> £ ’ -5 1 S J^ J 4^? J3LUI JlLJI Jb , j„, J i 

^ j£'j r ^JJ j&l J**-JI JjIj Uuj ililSLull jj^uJ Jj «\W jlisyi 

-.p-j ^ '■* i> .^jbcui ^Uiyi j cji<jCii j :ui..,ji 

w>ia *^ -^J 3 “T 1 ^ .4-a-CV' Ac-ljj A—aU. CjlJJ^CJ (j^ 

^ '“* ^ CjIj^Ij ^1 ^ luj^vi 

^j’^'j ir‘^1 Cj^i' J i, '~ a - ^ -V^ -JS- J j -£j b- 1 > J—JI cLbl Cc 
4-4^'j -VI JjS3 J . C W VJ^ .Jlr/JUj sjiulj 

C'!^!l J_p.j ji Ajj 3V‘ C_1^ Vj Jlxjl 4 X. .. 

Ai^ ,> jl.;A=Jl j CjUj* jVI j_, i '^£ 


1 



j ,-v> AjC J V^V4 /± 




^ w ^ ^! ^ ^ ^ 7 , ^ _ 

^' jJj ‘^' ^ ^ culture room ^ ^ ^ ij6B 

^Ji .Ij^l *li J>JI *U.j ^ u>ll ^ JjWj ^ ^ ^ 

w ,S Ijtij .vtljjj ^-Ull J^li^l JjJ !amjnar air flow hood 

y >* •“ «* * WVI ^ o. ^ jfito .** 

^ ^ .-.^i j> ^ ^j, m ^ ^ ^ ^ 

^ Uj ^ ^ r^' growth room^l Ji .Ju ^>1 

MjjJ i o^a^i ^^ ; fr UoVi s^s Liiv^j ^Li,yi 

j tM ^\ ^ s^. j_^, jc. t <jir. sj^ Cib ioxSj <ji ^_, 

'■“ J_^-= 0-=^ cbLVl <WLj ^jll r ^.^l l j^-,. ^i 

Jljjj tijlj ljUiai ^ <j1j 44j&lj_jll <otji t aU jj^all 

i il3lii]l -UaIL -‘-:_^-3 c 3aJjj ,l$-kJ SeL^I jA^aua £^aj ^jjS iljlniill 

joe- J j£ * jl^V' j-^ ls^'J^J CjIjLuII ■‘udslj a IajlIa^JI 

( i ' wXl ^Lj^llll ^jj& A^ II ^Jl J-cxJLi J j mi» 

^5-^' ^Ua !jli Cj'J) l^ >* i l l slu^. ^ Lai t Ja*-a]I J^i.J ^JJ 

y ] y £^-2k.i J sIaxJ' JaLl&J S <L}AIx]I 4 jIa* a! 1 d)'jj^ >.lll ^--I'lLkJ L> ^>31 jJ C ly.) 

t4.aT:k^]l jj jjJI 

^^c. w L . y_ aj \__ > ^ jj ^ *> 0 L-ilk» i^j'ax-iil 

^ ^IX^C^DJ (Oj J (=^J t A L , «' i ^J l JLjIjJV' c Jj^l 

j^J\ <c -1 j j J^LcaJ 


sJ 


TT 



LiUJl J Ac.1 


*illj (jj£l ^jll Jic. Jbu^l ^j Aa-uJ^l Ar.I 

tlja.^1 4. 


j j Lr kJaau ^ j ; 1 - ^ jLi 











jS’i ^j jV' jj f^j :°-' 

^■f.. .\i \ i .~.A u^ 1 ^ 













Lj^AJI j ^v^iV) A£.\jj 


LJ_J I J./I ft II 

A^-ojVI (jk 4Jlax1uia]| CIiUjj 

A-ijI^iJl ^-oLi3l!I <c. dltiA ^ji diLiill AjAslj ^2 c— fi 

essential j*i ^Lu^LojSm l^..i\c. ^llnj a-c\x. clAjLuII ^<ul 

jj^' eiiLuJI jj ^ j^Uxll cJHj J^-ii ^5j elements 

Ia£ # juA.ilI ^-lc jjjj A-iSJ ^jl^lj jj]1£ L-Jj£>jj V l^-dru>.jJ c t j r iruj.c$^IJ 

ja JljJLxJ^ ^-2 & JiC- L a. a ^^Ja^jC- j-LOjI ja! 1 j j).i% 1 a,I 1 j AjA^uJIS* L m t ? ■.< i« \ 

w \C jlij]l J-utffcJ - jLc. 4 J*AuiSM Jaa fr lj a Jl £j J£ \j dj^L.Ul]l 

Ji ^'A' cr^ -tj^-^'j u^jj-iJfllj jjjjSJI 

‘jj^j^'j ‘ij^-jj^' J^j macroelements c5_>^' ^ 

ji-V' dujjfLSl ^ w^jJ.LiC-Ia ]'j jJxaljjJlj 4^jj..il\^\lj 

^*Aoj^'.s microelements c5>— 

^Ji Jlnil Witte a/. (2002) ^5j .^j^aJjaIIj <<Jjj^'j 

IjJ—al' Jjfij jaiiaLLaJ' jaj £2*da L,.u,^. 4 a*a,)V! £jl ja ^^3 j*-*ali*JI 

^jic- ^JjjJlIIj djjA^. J Sklx Jj .jJ^jjjjll (jlajl ^ JjLl]l djj-^ ^j\a« a 

jUkVI ^-^.jja <luJl ^1 (JfLiill <aLjal ^ac. <ja ^ jll 


il>^i: 


j'JjlI' cillj JjA^J vLjLuII AjAxJ C-Ia 1*J jfLJ J \W ^ U_u!^^ic. Aillll 

^5-2 4jLij tiHiA J jjIcJIJ .<JJJ (JJ-^? <C.ljJ>5' 

CjlJuliU A-U^SLaII ^-olixJl <AxAjV 1 AJAJ djljjSA 

C5-^“ J " ^5-2 lA Jj i>j 3-io liHiA i^olc. Aix^aJj < A 3 ia^ajI dj jjJI ^ 

•^A j Aj-li-oll ^-^aLixJl 







Sjj^ j»Loj) ^ic. diUiH s pa . v-_ ti -u i 

( ^ C ’ ‘■A ^“J <jA lAA L_jUli ^ 

AjjijaUI 4~i 1 '- 

I aa 5il^»Li VI J,uV a .. •- . . , j „ , 

.. . Uj> ? ^ ^ y 

•***““ J >' Vj 

3^ ji ^ >r 

.^Uill o^VI CjLL^ s^iLp _ £ 

J^\ & W <^ivi ^Ijj ^ ^ C^iai ^ ^ 

Jl£j .V-’VI £j'^ ^ cL^lj CilSUlt ^ ^ ^ ^^1, ^ 

^ Ijk. A^\J\ £jl> ^ ^At 

Ramage & Williams (2002) jUii aSj .(Vasil, 2008) ^ ijft l*o£i 

^Ui -.asjljj .<^:VI £jl j* ^ c-L : £l]l 4 oLo 5_y^J| ^UxJI Jjj JJ 

T >-=U*J' ^113 J3j3 AA*^ U)A* 3^ <^JVI A^ljj 

JlcV' v_a£jo]' CjAA=k. ^1 djU_)V' CiA<uC.I .23 j <L ^Ai_ 4 l' 2 =loj_j]I 
J “* \ ' ■ » ^ JaLsj jjJc. ijp.xjVI £jl j* ^ <LmluuJI --'l‘'j'll 

Wj <ji Gislerod e/ al. (2005) .^4-^' ^ SiHLJi 

P” ^-3 o_ja 3 J^i^j 4 a1':A-aI' ^A-aUxJl J!loSM Ia djLj 

Murashige and V*3' <i=»jj'ji-VI ^ j' jV' 

a^. jA j 'ua^J o aIiJ' ^ Skoog (1962) 

.Bouman & Tiekstra (2005) <JJ 


Ai 1 


. ? lkr, A^V» ac.1jj (jji V* ^ JJ Ail^VL?j 

^1 3ii_kD ja^c£ \J±. ^1 

l^J i^Lo 3A . •'■..-r-l l ^13U]I ^x.^;>2l 3^‘VI jV ^il^j 

6 V j\ Ail^l ^ ^ ^ ij ^' 


- WC.\/ J 


j <x+*i'l I <c.t jj 


(Zobayed, 2005) j 0j £; ^ ^ j^ll 

t-’ 1 -— '- i ->*r W* ^.US cliil^V'ji CjIjJUA> 1 jSJI jSy 

w u^_ ^_« autophototrophic <«'j jl mixophotoautotrophic 

^-' ^ j$J'j ^1:1^1 uti l j 4_mJjM j ^La^.^1 

^uc Cjliiljj Sac. Juutj eLok]' ^ fl.K-a ij 

Z 1 J.^'jj J* £ J>Z' £_ >i £- f^2i] <lul] Sj^UI 

^L^'j v^Ulk^JI J w ^ dlhl 

;^u-aJI Ik ^ 

JjkJb ^->i J\ ^ J ^ V ^Ul sjUI ja : Element 

.U jjc. j ,_^L»a]'j 0-*L>^' J^> 


^ e J-^’ -k>J iiilau SjLJI (_> C. j> ji^-ai (jAlAtOItl *J^l 

J -4 ■"•}••■} uj& isj^ “jj^ 3 ^ <]\-aJ! 

_^c. ojjj ^jj->— 1 ' i ' J J 1 ^ OrLP 0* UJ^“ fjJ-kjjd'j jji-*A]lj 

• O 2 J H 2 Jk (jjl-a a£] l JA _^l JLJ Jji—a jky Cil jill 

'^'■^ Cj - laJ1 -J^CaJi v> _>&' j' 1 o^j' i> uj^ rCompound 

. HC1 J H 2 O J C]2H220|| Ji-* 4 jj’^ V'k 1 


-oil».' ^ Jtjfc] ^ ^.jj ji jLcj l_i£j^JI j* «. ja. =1 : Molecule is j*-l' 


^-k. .--la-j-o ji -_L^i 1^1 djljill ^ k^jA^A ji Sjj ;]on UJjVI 

'—‘■"Jr J 1 Orr l _P 3 -^ 3 -’ J c'-Jl <jj 13] c. ^aCl (jJ^! J*^“* 

Cl' jj^ Jj^’j cation jj^ s_i^ 2 : <J N a + ? jj-'>-=* ujj' ^.' 

oji]l ji jajl ^aL k-Lic. 1 -^.jaJI JjjV' .anion UJP^ LS^riJ <i^-Zl* »_iL-. 


TV 



J ^-vl ' AlC. j JAX* /j 


ijjllil' J Ay.~S ]\ <c.\jj 


j -s>J '-■'■""‘v vA-ji jj.'yi u .jSl j yjuui 

^ j- >Sj ^ 0j j ^ JU:V , ^ ^ ^ j . jjffl ^ 
u*Sn ou^ai i*. u .gi. j - tJe u ji 

^ J^IS dljU, 51SJ U>K ydJ > ^ ^ ^ ^ UjjVl ^ 

^ Ul NaCI ^ Cl 0 - s*~ -I, cut c. Na* f JPJ-IS juai 
.CaCl: Cl JJ^\ j* uujoii ^ j^us Ca 2+ ^ISII 

jL.Uj.i Jdc ^u_*l ,ui Ait ^ ^ ;Salt ^ 

•OH' J H + j^jj9*ll 

j'j jy\ £j*** J! J& J*J :MolecuIar weight jjjll 

JlU' J^- Jc. .fljaJL l*jc. Ijdxx S-^^l l^lo v_j£jL ^| ^UJI Cjlji] 
i_>lj.' c_!^j Sj9j Sj9 j* KNO 3 ?jA\ Ciljjj <_£j£ 

OjN =14.0067J K= 39.102 j» £>\ j3il ^H1^>JI jj^l J t j^i 
X r + u.. * IV X > +75.) • 7 X 1 jA ^>JI Ifjjj jli = 15.9994 

^ o 5 5 51 


ujj]' *?'4* -^'j Jj* °j~‘J l >-^s :Molarity 

Cj i jxj' 99C J J\ : i,1.all jo ji] Aic. l^)J*_a oOLall < _ s 4j j^»JI 

■- ji J-iaiV' j-oj .M j* l^J jajJj l-Jjiajl ja jdl Ajllal' ^_>*]' j* 
l 5 —:>V' ^ j'> j j . >»V» ^9 molarity 

Lc jAj, ) • X 5_ • TT _jAj j-a -lljlj 99c. k _ r lc. e9lx ^ j>j Jj-al' 

99c ^iJ Jc. >dl jdJ' JaLJull j^y ^ j-J .AvOgado 

AlLlJl CjUjjSM jli c la Sj>^ 0 i l9_^_^ t-sSjAll jl£ l9lj 

T • ; jli 14 a ^Ic-j/ ql-^JI Jjlij>]l ^9 AijUc ji j^ 


TA 



J^JC. /j 


<**aj'J\ 4 £.ljJ 


6- <J_^uL Y. _, Cu 2+ 6- JW- Y . Jc ^jS^j CuS0 4 0- JW- 

.(S0 4 ) 2 - 

' * -5 NH/ C> JW* ' • ^ cij^a (NH 4 ) 2 S0 4 2 ' i> lW« 1. Li 
J_^ x . ^ ^ Cu 2+ o-Uill ^ u uii J -k^^j . SO 4 2 ' U- d>4* 
Cu S0 4 J- J_~A- Y u_&> ^ CuS 0 4 .5H 2 0 jl CuSOfr 0- 

J S J>^ u* lA*** JjSu JS jV Jwaji 

j4 .^jjlkoll ,j«Ljll La£ ,^1**^ JaalJl ^i t> S_4,j^JI 4 _lc£1I ljL^. 

r 1 ^ > jLo ja ttjtfll jla Alull Jl Ciiuii CuS0 4 1 > ja/^ic n J JIL 
^ . Cu S0 4 J^uL U.A f\ CuS0 4 .5H 2 0 Jj*A- 

L^ ' . a . . «V '-r^-J l _ 5 3ll CjLI^JI .lie. c_iLu 2 ». bjjjJa Cjllull jjjJaaj 4 _jjL*JI lIjIjl^j 
j^J^ 1 j* <LM ^ Ail JSi ^ US ^ Jill ^oi Ja 

^iaci 14] ^tuiajlil < _ r LJ' (JL*H J^=> (jSLjj .CjLSjaII <jij A J l 

IAA j3l/f >l « Y # o <JL*juJ ^ic jjSiJl i _^Jl£J| i j - ij 2,4-D j^ill >laL 
•^'^’ ^ WO_n (Jj 4$J jjjjjaJl <jjjll Jj Lie. ?ljj±i 

2,4-D= 221/3= 13.6 mM j* j*ll ^ j- Sj^jJ! ojc. <J JoOlj 

Jf ^c. J ^ j&i 2,4-D J J .IAA=175.19/2.5 = 14.2 mM Li 
141 j .IAA J* ^Ici -^*3 LjLu> 1 jj± 1 ( _ r kci CjUj>J! j* 

i> ; - L> ' ---^- 1 ^ J) •J^V 1 ^ uj_A' j ^se ^UJI jJ\ 

<ailLail 5 _uLai£J| jaII 


1 g = 1000 mg mg = 1000 ng 
10" 9 = 0.001 mg/1 =l|ig 



YS 



t T JUC- /j 




niM - MW in 1 jiM =MW in p.g/1 = 10" 6 M =10~ 3 mM 
mg/L =10* 3 M 

<a-uuV» jAiJl CjUjj CjU_£*! J^L, ^ LuSj 


Non organic components jf> CiUjLdl : Vji 

^ j'> ^ \pjA \j liiiiSj jj.ui vIjUH ,_>^u 

Cna. (_s^ _^UaJl AiLja] ^jj ojlc .j tllAjjji Sj_^a ^ AjjbiJl 

°J_?* , '‘ a 4 > ‘ "'VI ^Jj-a ^ ^yax j ^^L-aiol AjuJ' 

'j SO4 J Cl J 4 - 4 Sj_^o ^ 1 ^j=l«_jj Mg 2_r jK + j Ca 2 ^ J 4 - 5 j/ 1 -^ 

■ Cj'jaill JjA' j' NH 4 + (jj j^aiaJS Lai H2PO4 

jlj3V! cdJiSj A-sIli-Jl CjLjjVI ^ t., i *.i ': V' Jj^jlll jl£i .1 4 yL-.r- .NO3 

<Lul' Lllljjjbl! t _ s J) ^iLjaVC U - Ja ^ J j LLlUI jjV' .jHjjV' 


jl_UC-V' J-UU a^Vl £-a lift ,4> >n')Vl 4x.l_J j £*laj ^ sjJjJ' JaIjaJ' 

^_i AjjLill l 1 ajI£ Lolj e ^-aU*JI j^ril <j—J 

Ai3l£- AjjCiJI ^ Jyd' JIjIjLlII' ^u 5L *.^ A^—jS' ^ 

jojja^j .\ic AixA*' 0 J-ixj V wjUjjV' jjli Cl j Na 0^ L\ u- ^ 


wc C A-LLlH 
' ^ «•• 

' iM 


J-o'uxi] 1 jJL-*a>i jjHlj al' ^lc. 4_'jla_aJ ' Jr^*-* * 

J] j ’ -dUl' J jjL-jiJl Sjbj *-* jA^' j£y 

(Gislerod 4 j^> ^ J\ ^ UJ1 J>' s J^ ^ 

er c7/.. 2005) 


^iilj J=A\ JliliV' 

X4j, .A3'Ja J) ^lixj ^jll ^L'L" Ji^V' 4 ^*-> * 


,’d*Ji Jc. J* 




i .A5'_k Jl V-aJ' V-r-^ 


U jj£jj ( a iitfl VI? 0^ 


3 U*JI ^L-ala' j WilblllS 0 ° g 3) 


r. 


( x£^J' ^JC. JjAXa /j 


A^J\ A£.\jj 


V <inl' ^-3 ^ljJ>5' jj SjLja j ua l i xll l wmj £-o j*SM i itlau ^5 ^jSJ iUJbuJ^ll 
-^y V ^ - 1 a ^ 5 -^ J^ 0 ' (jl t ojLjj I fl jAn 

UJr^' ^ -W^jj V -krill' j^L^la'tfl j .(Leifert c/ a/., 1995) 

f^J^J »j'_pJ' JjJ^' j^J^ jta l5^ - 1 =^' ^wal^loVI o-So 

ejLl'V' > ■ >.. 1 j . ^“i'll A-ul . i a ^ jjiIIj <ja.j]j. u ^ 4 1I aJI^J! jjIJ ^iUjaVLi c V J n ~‘- j j'* 3 " 
^waL-alsV ’^lAjJ ’-ax! 4-^.jjLa jj£i Aj^jS/' £ j'ja ^ CjUUil' jjij J Jl 

-> ‘(De Klerk & Wijnhoven, 2005) a-uj 11 Aiii^' CiLjUl 

C-a ] 1 W u3l wa; x i ' ji J_^i .AjjL JL A jk .< l'i 'V 1 ^j'jA ^ Clljujllj -L^xaI' i-ljil! 
JUJ 1 jA '-aS CiLuJIj Lua. aI I £-1 jail ^ AjjLjII (j^aAvl ^Jaij V Alull .ja j.--1 

Je. AJlt Sj^L A^-JVI £jl> ^ CjlSLjJI ^IaS vln^ A^nUl ^jjLII ^ 
.(Beruto el al., 1999) i* jj& jjLill jV V->- ujl ^C. pLoll 

Oj^-allj ’^LaA'j ’-$£■ jj JjJa. ^ja <j jjSLII AjOiAll j—slid! ja. y> j^jjC. 
J- ^ J-Slj JJ A^wiV' £jl> Ujliu ^ l*la ^iUil jlllj l^lc. _iL^i 
J Bouman & Tiekstra (2005) j (Leifert et al , 1995) j (Pierik, 1987) 

A^alil^lj dlii (George & De Klerk, 2008) 

Microelements ^Lj*Jl j 

q^jJ1±A\ . > 

Aj^JaaJl CjL£^a1I Ja JjJuJI jjj£3 ^ jaa.jjli!l Ji.Jj 
'bjyuz Jjic. A—<aij .J^a'jC.' JfKjj .ClljJjlallj tj»_pdjJjjJlJ tAjjjil! 0 Ua’-Aa.V'j 
2 ^° AiLa-ttll djULal' (j ;^-a _ i t.. ~i jj ._^Aill , —-jL^I 

£-j!_^a I —LaSjI IJ ^oll jlljj _<_iLa_!l U* %* 

<C.j_^1a1I A > »■ ' Si ' jllaJj Aua 6 jj-aJIj ^j^JJjill _>-AJJ ^>Aa 

*_lljl: ji 4J_)1 La oj_^- 3 ^yAj NH 4 4 IaJjaI SJJ—a U) jAa.jjlJl ^l^ala' 

r> 



.A-vl ' 




NH/ , . ,.,. 

,.... , -3“ ii^J\ iJU, Sjj _ NO, 

£ 1,“^ J N(v u ^ ^ ^ o*. v^l 

J- NH. J! <Jiu.ij j^Vi 

*f ^ ^ ^ ^ & * -3 .UU ^ ^ oJ4j ^ 

‘' i J ^ JJJ ~° ““ ^ ^J -NOj- ^ fcJUU NH 4 * j* Jel 
" ^ ^ ^‘“ A ' £jl> ^ *ii ^Sfi cjj* ^ 4J_^ 

> u-uj ^ .^, e. ^ ^ ^ ^ 

" • **> ' • JjSJ <U' jl^C.1 ^c. 4 L,. •- - tl -.11 

• ^ (*-y ^'j <V4i ,j-~*-jj-^-J' jJjii 

NH/ O'j jjV >lji jjfcil 

'- l ^' ;j> ^ ^jiiii i^jii ^ ^ u^vi 

«*WI A* ^ 

^ -_,> -u^, jiJj Jjljlill ^ gs^Vl 

^ '° u -‘ >i !j * '"** t^W ^ (JjB *»_* U. 

fiji fix* jjl»- 3»j Jji ^jj^ai jjjll Jj3! 

» jjJ iii V-i ^^jj, ^Ul!j 

J_f^L jfc^l ji Jj .tuv JO.J2 '_i>- ^31 J>Vi JJjJ] Jj fcfejl 




■“J .*jT J^-' 5 J-G l^J^oVl 


-W- J -*J *J .tia.V > -. 


)j ^ • - • A 


■ A ’J> 




1 • v» 

—>^-5 


> v v -' c>^- ^ J^J ‘^' J) J^jj^JI > 

-r-^V' !_•' jU' tjl JULj /JuJI Jl Jyjji 

J’^V* ^- a J ^ V fSjll ^ J^5 V 

J^i J) Jl'jLii ^11 JL.WV’ ^ j!L4j .^UJ! ^L^VI 

jjj>j .Na : HPO. - KH : P0 4 > JjSJ> J>1=^11 


.k-v*' ' fc- * 


AjJaill j *£.\ 


>) 


^j; <«UaV ^ 4-JUll _>*' UJ' ^Jc. bill jjjUJ NOj" I NH 4 * V-j J 

, W WJ». *S i ~ cr - J4 OH « 1 1 y* J-a U ' . ' 'j A jrt ,'][i jjl _ul ka^ # 

^ *44’ lj) juiu‘ _•*!: V Jj uu jjC j CiVUJl 0 .^j , 

^aa.jjUJ ^ia.j j^rx*£ N(.) 3 * 

j 1 hyperhydrisity -j ^Ujll yuill SjAlk ,-.u^ } \ , 

jA “ ax —“ V *“' ^ ^ A ^ u] ' ^ glassiness j 1 vitrification 

-‘ l5LX sr ®-4j 4=3* V - M P;lijj* Cua. .(jxi.jjjjli 

' £ -' > '^—' w c- 4 ^aU^tylj UJJjJli] LSjOiJi 

e >-‘ eLjL ('- Y jyi J US) t J3VI 

£jfr» bll; Uii *4-j ^uj ^ ^ 

J—'V 1 ^ V dljjj t ^iaVlj W .. ; U I 

^ £ jl> ^ i jAlkll aU CUUl Sij 

c"^' ^3^ ui»ljci ^w>n ^^aJI 2‘,. ; U 

u>a-a -j^-j m*. j Cjljlill ji Lu^V' 

•‘ 4-j^Ja. x Jl ^i2)Ua.Vl ;_pa*J ju> ^ jj.^ II 

^ s- v ; ±\jL\\j U^VI Cjljjji Jja.j jjiu Jjill US • 

J^£> jit U**. ^ J«j 4^ fcui] ^J\ CjLj ^ JiaU: 

j' Avila et a!. (1998) .>Vl ^L^iaV U^ull 

J-^. Murashige & Skoog (1962); (MS) <UJ 

^ <Lujl CljlS bl ^Ja'Uull ^ ^ai ^\jj ^ ^ ) 0 ^ ^ , y 

-^J j^—a a£ U^aVl 

'*■>**' ** ^ ^ *'jArnozis e/ u/. (1988) • 

“‘ LJ ^ ^ phosp!loenoIpyruvate (PEP) 

u - ■ J-fS (> ^Cjl» JS1 pUll *us» 

,>_sjjiaJi 3 ^, ^ J^a^j^i£ji 


rr 




^ Aj-UI' Dianthus canphylus Jijjil' OASLil AjjUJI cjjty jL-JI O.Y J5L1 

. j^' ® £ j*' j Aa—£ j' J* 

^^-Ic. e_j^lfc A_uJU J^k.jjlull A_^aA i cliLuilj^ll ,jrfj jjj£JI >'»l>.uj 

.Aj^-axi' J] (JjjaJj Lj^UJI v*l\ jl,ftft. ^ *ujy~a 

^ L>±J' Jl«-a Jc. JAjjjjxJs ^ Jo^jjlill SjSji 

jjuaj' J-lx-c ojLj J] jac. Sj^—=> 

a j j k ^ \ c * . ^^v\l Jj * • ^ ill JiLa AjlLiJl ^jl r\ x. ) 

AiLjoL .LiS Ujj-oSf' ^jic. <jjj u* jaIII 1 ^ -oj Aa—uV' (jl Jj*l* (j^ 

J* Jjjj Uij-Vi s j9j J Lr iia.jjAifll ^jll fki* Jjl^ 

.AjjIj^jA jSJI jl^all j>o Ailkil Jfil £-> Aili"VI J d«J^ 

J jSl .^Ujll >-ull «jaLL U^* J ^ 1 ,iA o' J^J 

J] AsUayb Aj^iiJl jOaJI Jj&j W^ 1 U* ^ 

^l£ ^ *Ua^i t.iJ&S -k^jJj .Ac-J>J* OjLJi^ iLL) ^ UjaSb 

*te JS_, to.ro j^jjSiU JS1I J^JSM 6^ Brassica ^Li 

ri 


4jjLu11 *- *> i ' j j 




±1Z. J c av x /j 


^ '^Lj Gertsson (1988) J=^ ^ dF- j^J 31 lP 3 ^ 1 J 

Siujj Senecio hybridus ^-kiLi Jj'jj' S*- ^'jj t> cUa-Sf' 

V . jj£^j -lie AAxl' ^uaii^jl I «ij) J j -a il * VO ^Jj MS vj-3 

■ " )1 jV'll ^Jl lij jjj\ l 1 )Uj Jj^i U 


AjuJl NH//NO3 ^ 

■ a-v./. yi c-j'Jya ^liu ^ Jjill jA^o CjI jiill <j-fc?' Jp*4 
j'"' ejj—all iAk ^u^jjoill G* 0 0 (_yk- , - J 4^ l v 

A y oP ijjA jA 34=^ 0”° A_P C5-^' ^_^“ Vjl ' 6”° ij'^k uS^" ‘‘“°'-“ i JP- 

% oc - r • -j j*-’ L^UiJl Ogura-Tsujita and Okubo (2006) J?— ^ ^4^' 
T_> ax. Cymbidium kanran 4^4-^' ^X-au-udJ 644V' ^ 

v_jL»a 2 JIjLs-a Aic. J . jj^jjjill ^ 0 JJA 3 MS ^ (>» 

jjV L> JjLu * ■> ■ ■■ '•! 4 £-!jj] 3 ■%"»..wall AJmll ^ di'jlii'j '.jjjx'yi (ja JIaS/1 

‘ NH// NO 3 ' ^r -^ 1 J) ^-^74 j4^' ^ O' 

(V i •_" " ) Lij^V’ ^ Ljlic, aljljliJi jjji tjA Aullc- 4_u^i k _ 5 lc. ijyzd* MS ^ aS 

>L 5_^yi ■" ■’ ( Jma j,a t _ s 2c-' 4ilJl 6 -^ 0^-JJ^ <j' -^.3L >a 1LS 

j "Z. J\ ^j-\ * '...''l l oAA SjLjj ^e-eajj CjLljLll 4e.ljJ>] aIaxIijiaII lTjLaaII r»»-a 

‘JjM ^ j' j^' 1^3 J .Lij-i'i' dj'jlill 

j 1 George & De-klerk (2008) ^=>j' .j-Ll' 6 *^ lP 3 ^ 

ASjja^a jJC- aJVI oAA (JIaJ _^ill diLJalo Jx3 4^1 ,_y 9 4j— all 

LcAic. (jp^jL*dl ^^aiuklo JjSJJ L^JjkJl Jlldl J;Uij l _ J 3»5 

4 -^ ^Hxjj .tn~ii ,»ij_^o JjILaJI 

SiLjal Aic-J .2aaa CjljLl' i^iil£ LI BA O 4 * Y -*.^ jr^_y 


J t f,V 4 /j 


ijjLull b^AifcJlj * y^Vl Ac.\ jj 


- “ ^ ^ ^ Ji M Otf-13.jkJI jl Ujtfl 

U^jJ <a —=' -=- J*ill ^ J! -^UJI Jj±j f-jJ f oiVI L.500J jS^ij 

J 'jjJ a* j Jill ijj- vJi US .o^UjkJI jl Uj.Vtj 

^ ■'**** ^ A* > U Jfc Jl blli ^ ^ 

UijJ ^ JS1 ' NH 4 + /N0 3 - Uu Jb (1.T) Jj^ ^ 

^ (Bennett er al„ 2003) JJl US Eucalyptm ^ ^ 

ji ^ js j j-i, oijsii yu,i u^vi jsj juo.1 j ^ 

uo jj^ jjc j j^ ms <u j e j\ 

j| Uij.Sn jsj jjjj ijjjj >u-uii ji jjiji 


^ «* inwJUl sjj- Jb yjjj y^ 

JSJ jjjy ^ Chrysanthemum esUU j. jUu= jbSV 
- -1 uh c-s'u 2 '- jl u£J ol^oij u^jji JjJ. l • Je jjo jlij MS yj 
y*Ji j ^ us usijiiij Uj^Sn yo ous je yyuji ^ ^..i. u . 

U>JI JUJI 0* ^LUlVl JJjSSI Jei J Jl gSall yjLilj .3,1 -VI 

^ J -^ J 5 ' ‘ JW- ' T • -r • jsj juyy JS ju »>S .''1....I I 

Ji ^ j!j ■£- >1JI l - ii -= JI Jc- ,J U^' Jj"U y i ■ jl 3 JS J JUOJ ale slkiVl 


Jj-uU ' Y • i> jjSJ Sjbj Aie 4jjSUI slkiVl Ale. J jU. _.■■!;;■.! 

jbSVI Je Oi=.jJU] JSll jjSJll Jfc 4 -ljAlj Roest & Bokelmann ( 1975 ) 
(Mohamed and ^ Ruta gravoelens 4jl*iJ! jl^lilj ijS^ i 

1 * JJ MS °,. Ibrahim, 2011) 

•^j .ajjIj diljIiU UjxVi Jc. <-k3U^]l ^ .J_^uL U . ^J! _j| J_^l 

i \ A (OA jj £jj ^jj dliuibll jr jUall jj *]l _'| \ 

jui.jjlijl lY.j iT • jjSjj JUjLLaL- jjjj ^ 


(*r^ -iJC /j 


l£UJIj Atl jj 


^ ks~ UlUll jjj!l jSb ^ ^ 

j£j &J, 0,1 j x. ya. ysn ^ yuji SjU i ^ 

.J^U. j£. j3 jic J_,^j| js ^ , . j_ Ml 

^ jjM ^ •> MS ^ ^ FeNaEDTA j NH 4 + / NOj' Jt ; \.y 

■Bennett el al. (2003) jUii US E . globulus wUU £j(> 


MV.jjiaJl JJc. jj^jli % 

MS is* jjSjSlI 


FE 

NCV 

nh 4 + 

0.1 

1£ 

V* 

• 

Vi 

i.Y 

1Y 

V* 

Vi 

Vi 

r.. 

1Y 

V* 

VY 

Vi 

* • 

1. 

V* 

% 

VY 

i ) 

• 

*U 


Vi 

VY 

r ^ 

• 


Vi 

VY 

Vi 

rs 

1. 

VY 

Vi 

VY 


jjiJI ji Bennett el al. (2003) l«!l jLSl ^1 giUiH ^yj 

CT* E. globulus 4^i <cljj ^ ^aJUll Cj’olull ^ 
JuSS Jc JJ U^cVl 4W1 ta^lj tjafc ,i!U J (Y_Y) 

a?Jj .^1^1 CjUil] C'jSiJI jjiaJl Vic Ij^b Jjli]| Ul^lLV jl£ 


0-jj^l c> g^l J Woodword */ fl /. (2006) 

^ J -^ v ^-s 2 -^ U - J1 ^LV 11 ^ C5^' 4 jL=JU \jjs <AJI 


^ MS <ir ^ E. marginata £ >1 jji^JI J>.„ 

^ic. UjxVIj CiljaiJI J* Y;^ 4-u-^J U^-jjIil' JjuuL V_a j^jj 


rv 



\c.\ jj 


-lie. J 


2-(N-moq3holino>ethanesulphonic acid (MBS) c> > . J. ^JU 

~ ^ ,,j» ^ 

’■“ 1>J -^'ES j. J>uL. ' • ja ol p % )y ^ 

p_^v > JS.V) jjSjdi -u ; .,p ^ j, uU 3 CablkL. SJjj 

^_LiSill CjU*c. j ^xii£JI j : /~ -~Uv\ 

^ J* ^jS^j 4^V» j£j3 _^b 
^ .wscL^ajll 4 j&4j Pelargonium zonal CjISjuI Llxll JLiuaJl 
S '“J -'“-5 .J>J X ' ' . * J.' * ‘ 'bmil ^CjI jjj jj£jj 

<ia.V' J^e. J'j JLu^. .AjjSUl 5ua.VI lie ^ ^ ji** jjfc jjSj^l 

* J4* Jl^b^/joia. V JJ T qu ^jljlJ globular J_4*l' 
- '. k J-*-’ b*iuj Ciljlj j* -ulUJl <luil jc. %YV Uj'^La 

^ll' <JJkb --ic. '_<»£ jjUM 4k ^|l 33c. 3jl_: jl (Jj*_Lo ^ \ i 

J <i>V' v^Liij heart-torpedo j_ 4 =^' J) 

j ?£jj Ji « ■" ».. - t j* 44^ ! J'jjVi J-^ 1 u-J J^j .4*^' J'jj^' -yj^ 

.(Wilson #/., 1996) -j'_P .> 4 - 

^ #J> s -l.U2jj <-l>4^ 44^ jJ' ^1 ^ 

<u* <L1S ^Ic. 4>.^V' pI j^J j- 4 Jj ^4^ 4^*' 

fUiilj jj^ pUjII ejUU. J jjL* jil' t>^j .J^jj^4 4^ 

JUSUII d’uSj-Jl J 4*jLu.i 1 jjJ J I jjM J l ^ :jUJ ' 

_^J1 i^j j- L^aL^alal ^L^l .^4all 

0J> ^ ^ A^iVI ^ j’> ^ J' J J" J' * PO 4 =^ £ > J ' 







4.y**i)/\ ^c.\jj 


E. ^LLj ^ic. jjiill j^L-a-o (JLo*ju-j\ Jjib ; Y - Y (JjA-v 

.Bennett <?f a/. (2003) ^ globulus 


(JljLlli/j jAlkJl J^C. 

(JjaA-) j-l-axj jj£ jJ 

r r 

5 KN0 3 

r_o 

lOKNOi 

T.i 

5 KNO 3 4 2.5 Ca(N 0 3 )2 

\ o 

5 KN0 3 + 5 NH 4 NO 3 

• D 

5 KNO 3 + 2.5 (NH 4 ) 2 S 04 

\\ 

5KN0 3 + 1.2 (NH 4 )iS0 4 

x.x 

5KN03 + 0.6 (NH4)2S04 


J s^I' aUj 4-ijl-i: j' 4_oLxi ^jj.^l3jjil ji aJl diliujjj 

>“> ,0 ^! Alall ^ c XcVl *i*J ja’£i!', ajJUjIIj <J^V! 

^J.^' J>“ V _> <31 ^-iii.jj^jJ 1 . 4jji LaAi*i 

r • j..x' Jj.^.T: SjLjuij >< k.^nTiA^v]! j o-IjL-J! H^PO 4 

*L-tw — Sjj^-ai' 1 ( j' -ilxJ ,j£ /w^L^nLa' J5VI HPO 2 ". Djj^all 

^ j^. -ex. ^jl! LvLJl ^T.fi*»j ^uaLuoJ^VI r *Jj!.LljJj>U 

• <a--cx, j^iT- ^-f-3 P(y*j La' t L ^Lx^u' 

ye \yLi jjjlix-.^ill CjLoj^jJ ^3iJ^ clF* (j-aL^alLa^U oj^y r;>/i) 2:5 l g 

.(George, 1993)*-?—■ 


c5-^'j JJ**+J*^ O* V^-V^ JJ ^xlsut-a ^jlLu 


^J^J-^-,P 04 -f 4-iJlxdl djlix* ji oj^x-ca ^^-9 Lllc. w-iLjaJ 

V-^* ^ j- ft jlL <ji (Leifert e/ al., 1995) -^j .NalI:P 04 . 2 H: 0 ) 

j /w j Hemerocallis £j'>> jji-yl' MS ^ 

JilLJ ^xj >^^11 _^1' 0 J-^' ^ J_>^ O^ 4 Delphinium 



Jj iAfl ^j fL. %1 1 AiC. J 


5 A 1 jj 


r ' V ' J! ^ ** ^ J>-“ ^ c-^ fS «>J J-. 

J-I^n J iiull > JJU~,jil] jSJl dlM^vi mm aaj ,«VkiVl ojja J^ 

^ ^ ^ JS1 .^^1 VJj ^ ^ ^ jyj, 

MMjii 'jti V-iVi £j i> j J»ai iuS ji ^ u,_, ^>11 J. Sj ^ji 

.c5^-V' j*-aliaJI 0 ua*_:j ^j^Jl£J! 

^\M ^U^Vl jjSjS WLj MS ^ > US Ciliuijill & Jp ^ 

^Ul J-j .-' j^&i j! jj OiijjJl Julij USjjj jUUI L2U ^ SjU! 

'u^ Jjlx- 0 -ii tJ UI Jjx-j ^U3I £ Jill J^^jl j^UaUl Ofljl J 

jr^>' ^ U>U MS ^ ^ £ jj^' Catharanthus roseus cASLi 

^ .JjAiU Y.*\ £ J) CjUu.^ 1 joSjS SjLjj jU! cUj jja^ill ^ UjULc 

-:j^j C-''oU]l ^j^U ^l£ jjc. cjlLu>ji]| ^ J j^Aa Y.o^ j&j J A ^ J 

JfUjj .^U JS1 JUVI ^aJI J] J*-oj J yj) CAL*jail sij jj UU&illj _^ill 
JUxU' UU jUI jlS Ijj OllUl .j^U ULS jjc MS ^U j^^jl 
Leifert et al. &j U ulU jill j£j Un^ t <AU! ^ suss.x 
e J—V C^-> t lsQ v ^ ^J) ClAi^ji]! JjSjS ^ mULLi! (1995) 

lUjJi ,_u«J j-U' jUj J (jSU Ulj <j* ^c. ^Jljj UljjJI <j* ^uLj s^c- a*j l^Jl 

• (jj! J-:.. u Jl A. ^ tiuVI (_y> ijUj U^xio J^n'ic. <j!_i lIiUloj^ ill j'JLaj dia 

Mhalrea ct ol. (2000) ^ <■ Ti»" >—at > ■ . -» i o^c ^—LiSSlI (J.i*_a ^ jj., ->"l j 
.UjUV fjj- j,-U' ujlUji jj]/ (a Ux Y ^ A J) MS -U-;j ^ lIjIL-i jill jjSjj 
Primus avium j^J Lr lc jjj^j MS ^jUjj Aic-UaU jlS US 
(Ruzic £.v j^L-jjAI'j ^j^jjUl (j^> !^S (j-j^ -.. vU jj^jj Ub Uu jj j 

u- 6 ^ °U-- ajLjj a-o ^U. jll j-Uill oja>U ^Jc j ■.U'il l jS-«l Akj al., 2000) 
jA jj U jj (J^allUo/^- ja V £) UiU-ji lj)Ij Jx-U c UUSM jjjSj Jjj 


fjfLaJl Jjc J/j 


A-iiLull UilaJlj 4 v.Jj'Vl 


^ U “> 11 fy, .(*-* JL1) o.rv J\ MS ^ ^ clL-jiB 

J^' ^ U>a v_j. ^ U . U 1 CjLuII <a^ u ii ^ j'>> _*U1 UjLvjI IjjI] 

<j>Ui Jjbjll UljJI ^ ^ jU Xj .(Mohamed, 2011) J^nCjUl 

e-uo ftlk^SU UbJ'j £-Uall Jj^ll Jaj A-Luiill Ub£j UUJ1J £ jlkll jjjll ^3 

.Clliw^l <ja> ^JUll jj£ jUl jj _koij]l ^ 


t r 

Xj «VM' <^VI ^ gtjJ 1 juSjill Cb j^Uxl! ,> jAj 

P^ > jll Jft lift U*UVl J^>UJI ^L) <io UUxUI 4j„<U 

v> JJ- 5 f^^jillj .diUill Jib A^jUwJl CUjJl JjLU ^ <£1^1 
‘UfSjJJ^'j ^jjiVI OHjjJlj Cl j-IjA jjjSil (ja^j UUJ1 ^Uil 

jajj .2jj^Ja*Jl ^cj AjjCUl CUjabO ULoll CUUJI <liU* ^ dli£j 
ai^l >JU UilJ tjjJ t-OxLl (Jjlill cLixll Ax. ^*-*u A. ^ \a ! 

J-^'j VJ^US^I CjUjjI UUll ^j^Vl -kidlJ 

^ ^ ^ nh + 4 , so . 2 \ h 2 po 4 - c> o^Jl Jo cull Jib l d ^u iiius 

^MlxVi ^U= v>s *j J\ ^ <c ^ Aa^^JI ^J| 

Jj-' ^J^r. UjWj ^Ul c,U^j 0>j 5aw3Vl A Uj k^ill 

J) Clj^Jl JljSi! ^c.j -Uill ^ Cljull 6j aV U-UfiMi CU11 ^ ^la^Jl 
^ t’^Ul ^ fj*-Ijjill Jjai l^UaJ j R-CO 3 ^Uj (j^U^al 

UJi’ 1 £ .Jj^jjA*JL) l^jljUaj ^ J ^Jl 

^'j 1 ^ 1 U-«' J^jj^Jl (jjai jjUjj Cljli JjL ^ja^USjJl 

jjJl jii .J^^l ^jjA^ll ^jll UaUj dlkj ^uaUI 

tJ-jaj _A_alj Ijjj^su 4^Clj ja£ JUl JU j£j A^CV' £ jt> ^ 

.u-ilUjftll L>aUalol ^Ujll jaUl 3^.U. ^J) AUall 



> -IjC. j 


A+^i\4* Sjj 


jJ ^ CjIuJI ^ ^ ^ u , . 

* ^_*l» J (V-Y) ^ l> 
•(Djxon & Gonzades, 1994) d&jjZ II 



^ caryphyltus Jiijill ,Lk*ii £jl> J ^Uj]| 3 ^, SjAl v ;X . Y 

jUJI Ui ‘MS ^ >*i3i ia^li.1 iia.X jx^Jl ^ 

"• £ ° MS ^ CjU-.yil £3 jj SjLj ^ w . ; ,U i ^1 




MS <^> j&y ^ij ^ J) (Loreti e/ a/., 19&8) jUl 

Ciljlj Sj_^= ^ <jjil ^il^aj Ulltj .Primus persica £j'> _>*j ^ 

GL».ij KH 2 PO 4 j KNO 3 

^JjLmuC-LaI) . i 

‘illaSj L<y 0 \>_\o 4j*jUJ JjSjjjKII Uj?- aijfc ^ (.J^uc-Ull 

j Jliul l$j ia y*l\ lilJj ujUj^V* l> ^ -W ** 2 (J^ 

m 4> ^iiuji jjjiii 1 ^ l^Uuj .Ajjjili t>bUkSM J^j 
J* Wvi g- ji> oU* c5 y^j J ^ hj> <o^ ul 

1.1Yr-..Vol u*> C-s'j^ ^ 







ij—iV' Ac .1 jj 


jj £_y ^aliiJbj .MgS0 4 .7H;0 ^jo^uic-UM CjUjjjS ^ Idle. 

Medicago <bjbbj ^ <ixS T ' a^ .-iuuuaI ' <iull ^ ^ j >bc -bdi 

^ j' Kinlzios et al. (2004) ,<aA£l^' xx. J5 saliva 

La^ j* *-^ AjjlLJb ^ju.ic.LJl ^ CjbbJ A jAuiaJ i <i>SM £• j\ j* 

j Ohki & Sawaki (1999) .a j . w> j' >_LiS3 »jj-> JJ jp 
Delphinium bjbil i_sj_?d' (J^bJI ^ Cj^L^al uu^ 4c.l j j ^ 4 aASlJ l t UaASM 
^j- u ^ jf -bJl ^waliibl ^iiu i jjill 4_iA.bi j^l!' < q« .Ja MS “Ah ^ card inale 

ji ^IiIjjJIj bjjxk’l Jy^jj bjl_u bi&^£ j ^ jb ji 

j^J^ 1 ^aL^il CjljlJl jjSjj £bjj Uj-*‘V1 j^j3 

jjj'J (i_T) iJjAi. 4 1 } i.all £tjLnl 1 ^JajJj .jJ jA i l a " • jAj 

»3'b-J' jJjSjJjl^l' 4 aq£ j L$-1Jjj AjjSbJl <■' - ra a ' . i S 1 v _ 5 -b- t^a JU . ’\ c-LJ' 

Cj'Jbill 


A:Lj!Lc _^3 Aaiiik^J' vAAjLuJI 4.2^aji J cLjar-i ^jjj ^blnr'jlj 

J <a1lqS > ' 

. kl—.X jj.I p jJ LJJj^li .^jpoLilllS Cjllboliiill 




# "\ 


L^a^—bljlpji ^.9 oJuLaJl CL)ljjJjlS]l * p J'. ‘'J>?' 9 ' 

o ,^-S uJ^LL!' j-lp L 5"S ^ J4&!\a a \ \ ^ j.Lm]lSJl ,aJi*.x CJ> j UJ A_i j ^ jl-v 1 ' ^vu-oxTw' 
-iC-laoJ '-c£ ^3 <jj j 0 -l r a ^; jll A^a 11 A .-/ll Jj ^vJL»ViSj 

Jj ^vIj’saJI A-iux i \ ^j ^al x ^ V'j Cljl^liA jj jSJl ^9 L-!a-»i c-iJAil 

a«*L-j1 ^ ^ ^ c uaU ,; . ,; ^ ij >o 


tr 





4jjLuII uV* 


P-d.3) glucan w >! ^ ^ ^ ^ v , 

^ ^ J* ,i! ‘M*~»S)' Jo J ( LUi ^1 ^ rW ], 

^ ^ ^ •*** •> (■■*-»£]' Jjoj J V) J, V V^V< o jl> 
J V -1 %SJUIj OU^.Vl J)l ^jlj^, c^jyi 

JuSji, , JoJ J ^ fJj ^s» o' J J J Jo., J, J ^ ^£], 

Jo iiUJ <.J-~Jl oljajll J) (.JJ^SII ^ OUUI 0 u J_^ 

Jo Slo] JlliSj fJ^j^JI J Oli-jill ^,ji J.jjiJ ..1 JySjj 

.fjO-UC-UJI jjjji 

J!iU *> &j'> ^ *b^Vi ul^ J> ^ jji 

J^kJu ^j^JSi I kUij! J* J^jIuJ! Jjjj CLu^ OUkU Jxill Jc. 

Capitiani -^V aSj .li^V jJ! ^ i.ttTt ^1 3 LI 1 J! ^ <,^1 

^ tjjj^ ^j^A£\\ <iU! J and Altamura (2004) 

( 9 ->^ J ’' £J ' JVj J^\ j-Uj Atljj lit c'-k^Vi JjVI J_^kll ^ 


^ J] £jftM jji tAjjbill A^J/1 Jib 

V*_' <C. jJaI 1 j»_}J*Jl£Jl J-Ofij ^al jc-i ^-J=ujj Jia^ldl 0 jL-aaJl ^ 

-j^bj ( a^ali Cj_^o iilb *-jI}j j'jii-oj <liA ^Jc. j'j£j 

j ^£. j £ J — j .^j->l-^- jll jJft-d' a _^aUo ijllj v-..:^L.-^j tJlc j 4 jYA -». II f-^V^ 

—' £«c JLcxo^Ij ;J jai\a Y ' & <sLjaU MS 4 ‘'J- 1 ^3 

^jLLiJ ^q$!' 4IfLlxi b—dillll ^25 V'-*-3 IjjJ J^ Y • • 

. (Mohamed ct al., 2013) kS Haloxylon persicum 


^ V" Jl 


> •%> J=/* 


<ilaHj] ji o' ..-. ' . .-.'^ 1 f kj <s y-* v _>- a ' j&l jj! 2 j 

(Roche & Cassells, l^j^' ^'>1' ^ 


tt 




-llC /j 


ShUII <>~uSM 4 X.l jJ 


S^Uj ^JUlbj <c. j^-Jl ^ a. uw li I I <jjla^51 ^jic. ^jla 1996) 

d)ljlAj ^uaii ^^aljC-i JiL <1 jj L-ij^)ia ^r\\ 

■S^-^ ^.' (Mohamed c/ a/., 2013) J-*^ .Helianthus tuberosus 

Cy ^waiiall J ^J^lajll y>v J l Ja*2>. <—5x.ljjll AjC-ji A-Jj4^ l_U*-« S-ilij 

ijSJ < 1 jia^iJ' (_uiiil Jja )J lei ja£^J (J-cjlIljjJ a3j _«Lu>lill ( a-aill iJLijx A IS ■*.. 

AjL-JoV jn«J t.*)! nil jjll U-uSjiill (j-lc- (JIaVI I aS jlj 

*^ -13^j! lillj JJ C fliJni .}j^a1I 

<c'jj bbLuj ^J] ^-iLiJoJj # Jjj^1£JIj ^-ox*ull jC* 1 L-llxuJ ^5 AjjjlS 

<4*11 fjoOSli Ciljii ji CaCl 2 .2H 2 0 c^ u ' f.4 jjj£ '*j>-» ^ 

.Ca(N0 3 ) 2 .4H 2 0 

Microelements i$j*-*-all bji-Jl ^Uxll .w 

j4j4 ^4^1 (j^ L5_>41' (jc ^ Jii V ^jAj 

J • ' 4?“ s “ 6 “' J—'sIaxJI A^qA I (_^Aa ^iJnj! J\3j s-4Vi ,*_c 4 , .'-iq-s. \ r. 

l ^ w '' A -^ 1 <£■ J* > a l l sift ^ . J- I. I J . ( _ S -Jal*!l (jjiill J* uJL-aill (J>lik filial] 

sill: 4_iic.li £3 .Jj OJjll ijlull tCiLjSJl tiiljjll i joiaoJl 

=1' CjUjjjyi JaLij qa Jjjj l^a CjUJI ,Ja.lj Ujal£j juv, ^ic. 

^ua*j Ja'J^ J Aa^i <_£j*-aU*llj .AjjjaJI ^jULulII jj^il 
^ ^ <t'jj (Jc. jJjki Aal^j ^j .AjLkll ^1 jjll Jl^sJl Jat j 

C^JiJ i ^ 1 ^ O^'j 0 ' ,J ^113 fCjll ^j t <luij j*ajUxll 

. j -s l a Jl ^ltil Ij^aa ^jlLj Cajl£ Ji Jlj lillij] AxJaJluuJl CiLjUAll ejlai ^113 
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(Dixon & Gonzades, 1994) ^ jjSjj : r - Y Jj-*> 



^-Vl' -liC JjUAA-C /j 


ijjLul! Ay^i s J\ ic.\jj 


j\j£yi ^ic. MS ^ ^j Lij^S/' j ^*- 1 Jj-^- 

.Ohki & Sawaki (1999) W^>_>' ^ D. cardinale 


L_H-i (JjS jJjiSt 

(^ UJJ 

oj^' 

.lie 

, U.*Sl\ 

MS ^ j^j^ 1 

(J^aoLc 

( *±±c) clk*SSU 

i^K^r^y i ***!*>/ v- v ^ i 

NH% Fe 3+ 

Mg 2+ 

r. v 

T AVA 

r.v 

T..n .0 

^ o 
• 

uir 

rn,. 

r i 

T-0 ..T 

^ 0 
• 

At 1 

WT.. 

T.A 

t. n . ^ 

• • 

T.. 

it© 

YAA.^ 

to 

) *.r *o 

v° 

^ . TV 

rrr.r 

£ 5 
• 

^r.v *o 

^ o 
• 


d)Lao£ji W uc- j , j* - — ni l J_^>ljxjl i _ 5 _lci j-djJ ,^-1) C-jl j-ol' x.) ^LrvJ 0aJjj 


.1 L .‘AM 


l _yc (l±u > 1 >—I ■— 5 .. ’ ■-- —i-a’’ JULc]' 4_J-i-l_t—' 4 MS ci-^° OllLiliSl ^2=»-c <Li*J_uia1I 

i-i*-! 1 <-*-:j' ^kjal Glycine max '—‘-dG jj 3 ‘‘ cjLu_$ll£ 


Gislerod e; a/. j^j .(Barwale et al., 1986) 4^] J-ld' <JluU 
^ ^ Mo j Zn j Cu j B j Mn j Fe >^>1^ '<oGj o' (2005) 

_^Jx. o:_o. o!jL oO_iUi 0;j^-' oiAjUj •~—'.\t- i j'2£V 4.. w. Ml [yjg 

“Jr-y L - i *—^ ' ' ^-'-=^' j^S- ^ C '- J=UJ o' 1 Bouman &Tiekstra (2005) •*>jj 
/ pc . £j’> 2' 0-° -^-^' j-aj ^-i o-^^' Js& ^ 0^ MS <JJJ ^ 

>r^' ojaUs .jJl MS ^rr ^g- 3 ^^2' '-^ {J ji—a]' j~=iU«Jl )jSjj ,_uaLL ^0 d!5 
. Gerbera ^ <_$ j-ia. dial 0^ ^ 0^ ^ jll 


0>^ ais >. a - iS'l l dJU OIsUJl 4_a*U. abjJj Lo 

^IjJl ,»OM j' ^2' O^ oWj dfc V) i MM 0 j-> aH 1 ^' 


tv 





t* I 




ViJ' UXvJ' , _iVl iftt 


JJ 


I . 1 . 


• • 


- :m” 




: ^ 


«Ji»j jjSjj jyjLi ^\r <j!U 1\ 

^ic Sji’,'}\ w !\j iofuimh.,2 

• ^ ^ .(Ciislcrod c /,;/. :oo^) '.jU; 

^ 3JJ r'- r i f-sj Jj^ ^a -,,,.» 


^UU!i JJjct 


.Jl . ? 


^ »> ^-'’ joj; jiS jjlsXiii 

RS * "~ ul£j ^ ^ **,• ^ud' ^ J> ciii yy 

*~ 19 -*->* ** ^ J^si 1997.3 

J —' ) ^ ' ’ f ^ MS ^ ^ U^SJ ^ ^!i ^LJUII ^j. ^ 

--^ > JV oUaJ jli (1.T ^ 

- ^-' or-' V-^ »>s ^ JJ ^j'JUiil # 4J 

“'^“ J ' w- 3 '^' JJ*Ji J^SM AaJl jc UJt jj Sjbj 


Je* 


:\M 


-r-*^ -o— y ^-*i.«- 1 ^*lc -oV Cj’_u]' c'j>aJ «_i 




U « i J£J» 


^Js '-^ JijZ Jc. ^UiJnV' 

J '-s >7* ir 1 ^ ^ jj .H IAA 4A±J' 

^'—■•' ^ ^5 .IAA lS^’-j j O'- 


.JLJ* Z-- 




i *>»- 


,\- ^ .IAA _>^ j-^’j 

. ... _ -V*J 

1 j—a _J t- « ^ V • . • _ ' jjj ^ •> ■ ■ : S 1 S' _,' ■-^ J -— il ■ ^»j j 

aj'wj H ossa in a/. (1997) -^V -^j .ZnS 04 .’ 7 H 20 ‘‘-r jl -^' -^J>1' ^>'-*1— 

’ • _^1 ^ ^1; J' jjSJj *ij ^c. IAA v^-r jjV* Jlx^ 

^aJl - ^ 4^1 Jlijll j'£ Eucal>ptus tiki' ^jl> ^Sj .J. 

J. « fc- /Ml ^ .1 • tl - .2 .^! J 

chwambach 


/> t /~i 1 


t A 



J *•*-. <>£aJ J 'j 




jJ? JJ^' y* ^e. Jhj\ j4jj Jjij ^ J#A1‘ ojUI' J*Jj .2005) 

.1AA JsJjtol l+au.\.«A 


^ s_m 1» ij ^ Uklj j ^U ll ju*j 

U£ .J'jjVl j’y*-* 1 ^ j--ul A^itl 

JmJ*. KP^U . Jl* slA^^iyi JbLli 

.OUijiyi V*** 1 ' ^ J»J vj' J^ij f>*—jiUll £- f jjjS j(iia-Ul' 

■“j .j i t ** >J j* »j* ' • *-°• CjUII \* 2lk ^i rJ ^idU11 jjiSjj JSJ 

wJ^’j uJ i> jjjJI CjUII Jll+Tu^ 

ax. 1 jj ^ V <lJl jU oik v. i. tt’J l cJJuc. ^c. (jj^l lja>j 

’*±iJ J- J-A x*. L >UkJl J) ^ ^iUl! JIjjVI 

IAA *^' <>-U J>uV ku-S>JI C^JhV' i>^2 j^l\ 0jJ l j£j; 
oual fkft* < *!*«> ^Ao^jV* jSllj V Ulii IAA j£ JJ ^viiUkjl 

•jj— ^ ujf j£> o* J_**jjV > ° •-* 0 j£ > ^Jc 

. M11SO4.7H2O joa-lkll 


y 

***J •r* ,> -L > - ln . rs*i 

-- i “ ^ -r* “ (^‘-H Jiulj >uJl 4+Ju+a 

JfrL ~ •-■> J tW ^ \h*» UJJ^II «jl U£ .JjjjA 1 

^ ‘P-couroonc ^ ily,_» cjU*»1 

^XJi .-k7 •fc’ljtfj RMA ^a-UJl 


A*=- /■> 


ShUJI ^-i 1 ;' i^ljj 


UAa.j US 5 . ionantha 

CjI^Lu 

CllAu 

:°-Y 

•Gislerod et al. (2005) 
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r» n . « 


K5-JV97-1 

M. et al. (1972) RS-1997-3 
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<+j*iy\ Afi-ijj 


j^aJ! p-liJ ^J^ll <i3ijililI AjiIVaII CjL£ja1I CjUj ^ jjj ^jjj^ill ^jiuj 
^ I Jill fjii-Ull Jikj Jjjj jil .,»jlj^ill l^LLlij LjliJl USctyj 

^jAill Ajjj jjjil' jULu Jjjldl JSLUl Cjliill ( _ r L*J L* LiilaJl 


cr^- 5. ionantha CjUlij jl^'y CuUU cAiu <_u£jj jjjIj j’V-X Jj i-y 

.(Gislerod ef al. , 2005) Lj*-all <JL»31 ^iuj cW-*ll ^ Ljaj 
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> 5A.Y 

M. ef a/. 
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• 
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Y £ 00 

(1972) 

RS-1997-1 


^ • uJ] CjL ^> ^ <j5)l J UJJjJ' J^aloj 


J_nii ^JJ All jc jjjjJl j£j3 SjUJ H 3 BO 3 4u^' Sjj— ^ 

Lil^ ^Ulll OLil DU ^_s Lai t Lc jjUll Lui^l s _ J _lc. L^_Jl jUj*| 


^ ^ ul-a lA &\j £jl> 0 - SjjU CjVUj 

Y -° uj_^' i> lW- Y • • j£jj JluLbj .1£1 


CjUM Mill ^11 Cij^ 5J£_L ^ vdiill (Mohamed e/ 1 a/., 2013) 0^ 
^-LiSj ^ CjLL^jbU hc.L** Ijjj jjjjJI ui*L a5j .Haloxylon persicum 
L - 1 ^ u-* uj^ j£J (Schwambach ef al, 2005) jjM 1 


Lj]j=^ll Cibjl^ll fcLil LIU .Eucalyptus CjbLil <1511 JUl Jc jjUll 

111 Sjlj ^ ^ jjSJ ^ AaJu jjjjJl jla JjliUll JU 

^'jJ 11 t> e>3 jSJb LIja£l| CAjjLJl J'UL' 




LXiJlj u 


'vJ 


«* ^ ^ uA^ll <> U* ^ ^ u ^ ^ ^^ 

Jj*' y ^ ^ M-V. s jj-b i^i # ^ jus, ^ j w . ^ 

j^ri ^ ^ o»Uii. . w»i ^ 

,U!l UiSV ji J>-JI jAj^i j.jjS^i f jjSj^ji oujil 

jJIxj ji!lj ABA dLu&Jil jiJ^S djij» ob£_;, u-Sl ^U>| olliSj ^ 

A’ 1 Jj-y* 11 M»' ii^Sl | -, ,„m j, ,., i L ., 

^ ^ 


LH> 


U3-JLJ' *- 


!ll J' 

- -L.' 6. w. 


ilJ CAiu^JI ^ uJ^uB ,’ ;J J ^ 

<*-*& - Jl >^' elA ^ C,j*Ui ^ £ j!> 

°>*^J *'>*- ^ £ jl >* J-« (J-abj (_J^>-3j >0 SA'V J uaIV ^c.j*. , 

> ^ * * - O OH u-ic- ^-uVi 2x.l Jj Aiu ^jlsJ jaIV. 

iij .CUSO 4 . 5 H 2 O 4_uUj1 CJjjjjS Sjj— 3 ^ L_iLb- ^211 j w 

^ J . "'^ • c l _5-J] _)' ^~ > • 1 '—J j Jd-a-o j^^aLiaJl mi • ->j Cjl^li]' V *•' 

'jAc-j .A-L*. bljLuJl j_3 jj AuJ l 1 1 _j-’ ' -x‘>l i ^jxi CjIjL 

o«-*xJ A-jwlJl j^A~yl\ L_slx_^>i ji4i jjJJ jjulajll jj£ jj ojlj j ,ji ,_p»Jl ia^V IdJ! 

^alj^i a..A.x]\ dilj_£jU! (—u^aj xs ,;>£! .(Bouinan & Tiekstra, 2005'; j-bM j-* 
e-lk^ii Ji*^ ^Liiji Kumar et al. (2003) - iA '-^- -^j 1 ^ ^ Uua ^' 

. J_^aL ' X o J) jjUJl JjjSjj ojbj ok. Tinospora cordifolia 


«,jj , a 


^ c> ^ jll O'^J! ^xb! ^ ibis ^ 

fjjsy .>c.u- J.us .>-j ^ -^j^ 1 ^ 

jycA\ CjLuII .AaljLl' i.jblxJ' ^ U^JJ^' 


AjjUJI Ar .1 j j 


2 Ajc. JjA 2 k_o /j 


'— ), - 3 dA> a = JJ*- 3 ^ <?—^V' £-j'_>° *_sA' v -®k_i»j MoCXf (j Jd' *J_V-° ^ 

CiijjSjjJlj 4 a^.Ij J_>-uL ^Jl J^aj ja£ jSj NaMo0 4 .2H20 V 1 ^' fjd- 3 ,*^' 

^uali .lie Lot /LqLo.' J jjq \ A_s_aj^o]l 


uij^Jl l^JI jjL^.1 ^ le. Cljl^lnJLs ^<wull j^al^c-i jgJal <lnll ^3 


# "l 


Cmii fl$Jl B 1 2 U?J& er* 

v-UjUllJI ^ llf- I Ajjuil mV I ^x-aLlxJI >> l o\.^j V l."* i\s ^SLlI ^jl ^c.^Sl 


<j ^ -IfLlXJ Jj^j ^ - O L? 4-^-^SM ^ jl J-0 ^ 

^5-2 Jjjj -li^lj Jj o^aaJ l »> ^0 (jSLl ^_flji£lll ^)Uc. Jjj 


■“j .(George & De-klerk, 2008) £jl>» ^ <Au»V' ^'-*a.VI jjj£J 

- _^Jd oA-jSV' diluLftC. . 3-inTi ^yj] A.%>ii';Vt £-jl j* ^ <1 iaA1 £_s>.jj 

ejj—a ^ CiL)j£]l wi’-Jajj >( jaLjyi jlc. ^lljj iajjll j JjJaJI j'l ClLj^ll 


. j^/^-L® •. • Y o . jj£jl> C 0 CI 2 . 6 H 2 O cjjkJI CiLjill 


JjJl.V 

6 -J^J pC. J d'Lull _y x ~~ > 'juajC- J jjll iV. I JIjjcaJI ^Jiul 

Ciji J 3 j . Jj 2 a -6 ^JaU£ < ]a l. 2 ll 3 Lftjj jj^=JI yaj ejjjj AoliA^I ^uaLa^Vl <_>*»xj 

Jr^- 1 ^ x -jJ' a j-S) • .• • ^- , .° ij>» jd^J^ sJlL)j 

CJ^' C> ^O * 10 cjJ) Jjjll ^-iLWai t£lli ^yic.j _^i Ai^Jl 

jLa (jjii Sjj-a (_ji ji AjJjj S^ ^jl_^o ^ dLa^ikJL^l 

j^ylc. ^^yjLi jjiilj J=^j jSl .^kJI JkJL jjsJu djoa. Iodeacetate 

<lo kJLi. 4Juj (JLojlI^i'lJ 4-V.fc^jVI ^ vj- 1 JjuSI ' JA j 



J tAVC /-i 


LOUJIJ *■»...-fyl A£.ljj 


JlaJl.A 

^ ^ £ji>] Jiiii! dij.) 

Gerendas er a/. jLii jfl &J l> ^ c^i ^i olidi ^ ^ 

^ jijjA' f^y) J-Ui ^ _^iu JM ijjj^ JJ (1999) 

.(Witte et al., 2002) ^IkJi *Ua2,i ^ j* Ji^j JJ bjjJl 

Aic aJ_*JI CjUJUJ! j* axj>J! 4^VI 4jUUj ^ .4r< 

c-ji> ^Jl e>iU« Jldi VJ .djlJjLJl JSjiJi iiL_oi 

. 4 A^' t -- .d » <-«'il jU.V' J-2& aa .jj <jl V) 




^_! IjjJ djLill 4djaJloJl dlljjjVl jAj .}jj_>]£]l i_i*L 

'—!— £^J-aV! Ja» , . > » AJisLa-dl (JiLo A-ia^ j] ji..,o^ I CjULwJI 

y* —■‘-’-fj-' 1 ^ j .<sdl A^kj l _ J lc- ^jja-o JJC. JajAunH IjlA A_J' ,j£J t^*' j. 

jja'JC ' jj^a J^j .2 Lu_j A.JLc jdjj J-oaT) iS l frill AjjjISJI ^ 1.1a. <Lia CjLd 

~y-5^—?*- r bjj—- j-° 4- > »d V' ^J- 9 A^all-v'iijl ^iUjI jj^jlllj -( a^.,.iil' 

d; 1 j^ijj .Aa2Ha. 1I c\,>iCV1 Axljj aJUx ^ (Jjxj^)1lq 1 (_1—«^J 13 j 

J'jjV' a' r A£.^_^i<a]l _jl •v.JlV' A ~»>kii ^^3 A_Lo aJUJ' 

JJ-A .* Jjjj ^I'j ^4-j 1 ' SjftUij Jj-J1 

so 4 2 ‘ ^jjV' j' j3Vt -1=0^= fn <221 Ajjjisn <Jij] 

jlj dllij fSry° i* clj - 3 'j dlua- ^jJc.1 jdjx 
,^-JjC. ^o JJX JJJIj dlj >—u-1 (jll ^ ^ t>0 (IjULJI jdjj 


ot 



JjA 2 k-C AlC. -}_VCOkX /j 


AjjLlJI 4 %.«»y I ix .1 jj 


±i Axil. ^. 


Cjljjjb <1 lilLbj tCjbill Ji.lj JljlLV'j A^iSUJl ^Jc- <Ac. 0 jAS 

JjIaUc. A U. : :,'l l CjLoj jjV' t>0 -li-iC- JaLij ^ ci^-iAS 'W-® AjAjljJioi 

(ji ^ 4ji V) JaSjjjISI' v ;£jj ^ -1j. 1=JI *i!l jl^' ^-ic. (_> ft jll ( _ylc. j . 0 uaHJ! 

ferredoxiii >.".il.\ujjj «£j >. - j AJk tAJt AjjjSLi 


ajIaj A:A^J' jjl£j <a 1 ac. Aialill protein 

^_S Ul > d~ij AaaUUI UallS^a]' f'-W~Ul i_Ja 9 j A. ~> ' Atlj_j t— jIaaj ^ A .11 ^» 1 ,.j| 

^uaj\!' ft jj _^£LA;AaJl jl jjJUA^JI ijLllaU (JUxAullj F 6 ^ + Fe _ + 


^ 1-->q- v 1 q<w j j ^ -v \ 4 \ \\ < v 

>j li! V] Ia$j <JaUjjl .!*_> JU-l^JI J^>iL V <*lu^ .Aj-nil ^ 4,%.^'ibU 

^ ^-3 ^UaI! J4C* ja>M J*J I fSjtt 

4^—JVI ^ j'J>-ft ^ <-iiLLxJI CjUS^aII ^I,iL2uiIj i jU!jjS\jj § 4-jjI_j^JI 






& l> CjL ^ ^ U^J^J L5^ V>^ 


I^A-CJ < ,i l 3, ?k ^ ] l S^ VI *—flLjaJ V g j^ai l-^Jj > LuaSlU 

A^ai^i fi A}A=J! J ft jll . DTPA J EDDAH j EGTA j EDTA 

j' i—.^J-lA ^j\ V] A j a\ \ CjIjS^aII 1&juq ^ jS jaS ^jv'1 

4aa. )VI 4 1-t..> '^pj ^^nliAJ ..iQ ' 4 i^il^. a\\ 1 t ** J a\\ 


CAli+Sj)J\ £-A EDTA 4-^ 4 -jUilo jjjIj ^.J <jJaAaaAll ClalJySjjjl Aic. J 
iaLL) J\ ji ^ l5 u1^a 11 ^UJI AaLujLj ^joiS .^Sj 

Cj'^£ja]' £A AjLIjj .iil^jj JjUjjVI JaLujVI <5j^a] Ja-^jIS 1AA 

r^j^l r - r fSjll ^ Cutf Fe(III)-EDTA -^j .<ul^» 

.lUaJl ^viaxj JJ^AJ (k^Jy\ At I jj CjUuj ^3 JUJl _jA US) ^lij ^jc 


00 



SuUll l£Ullj 4e.\jj 


Oiji^ £* “^lU^jiJI ^ ai*x i JJ^ j 

jaJl JS J j. 1 Tcasdalc (1987) <_Uj3 jac. 

jJ’o tk4>° J-' ^- iL - a ^' cJ^Uj Luji &y\ , ,ul J 

j_*3= ^ O' V) ^OJ' ^ ^ w^ U * JI ^aljJl t> .^ikJl 

jjjj^ > • U ^ L ^' J) ^J>J' Jc Lya &\ ^ijci 

Jc 1 ^ u^'j^' t - . - 1 ' l >^ EDTA a* J_^<aU • A i> _>&' »j& Ji SjLiV' 

^ s -^0 Ohki & Sawaki (1999) -k^V aSj .CjUSUII w .^ v , 

JaU' > «'>.' <^'jj ,> tlLuiVI jljji J (i_a+l) JSJ1 Jaijj^lil! 

J) MS ^ ^ A?-^ 1 £*j Delphinium cardinale 4jUJ 

w <-^' ^13jj Cjl^)!ijjl SjLjjj LlJ jx> y j\ i o» . u' l 

■V-^ 1 jr^JJ Jr^ ( V - T ) Jj-^ =>JJJ .JjxjJa* 1 • ate. Ja*xl' Ja^jjlill 

.(i'jjVl J Jaajjjlill Jc. Ljj*V'j 

w waLaaJ Jc ^JjUia SjJ A.>^iVI £jlj* J Jxxl^Jl Jlull ( v->.4llj 

Zauadzka j Dimassi ct cil. (2003) jOii 133 iAsli-vx!' aJ^x!' eiAai^Jl ^Uaxa 
t jj 4U3£ .FeEDTA > <_Ual FcDDHA J & Orlikowska (2006) 
3 - Moneyway J jJ - «a . ->] aLJI Salm et al. (1994) 

EDTA JUrf-l ^ W p j Quoirin and Lepoivre (QL) j MS ^ J fjJdl 
^ ^ EDDHA J aa j .aaa=Jl S QL jMS^^ EDDHA j' 

-> Q or* “OjJ £_x. JafljjyiJI 'Jj I^x J jljL-aVl ^s-Lc- > . lU il l 

^J=J Ac. Ijjll 1 a*j >‘D O- 

c^11 EDTA J) 4113 Gislerod e/ tv/. (2005) 

EDDHa Vaj EDl’A ajc. Jaijti JJr^> ^r 1 .' “^r 1 


J_ ft A V X ajS.-yH .lie /j 




UAjjA^' j^JJ MS ‘'4“ ^ A.*^' jjSjj Jjiib ;V_T Jj^a. 

^C>hki & _3^' _>&V' U° 4 -=*^-^' Delphinium cardinale 3'jj' 

.Sawaki, 1999) 


•wj+i a_i^ 

(C A-k 

Fe 3+ jd A 

(J^JjSxo) 

NH 4 + j£ A 
(J j-A*) 

1A. 

• A 

Y . A 

^ A" 

• A 

1 . r 

un 

-A 

> . .r 

VYo 

• A 

>r v 

) .TY 

. Y 
• 

)ry 


^Xkll ^ <a^Vl Atljj ^-9 4-aJbll Jjbbill jjia. y EDTA » ? - 
.4^1 jJ AiL^b LLiill 1U EDTA c> s&j 

Uj Uaii^o jl£ ji.1 LjjLI< jjaJ EDTA £-> -Jjj= Ojji jb >£llj jUij 

^ EDTA c> <Jbul' CjI jjSjLlI ji US j .jjl=Jl y;-; 

^t ^ j* ^ Sr*^ 1*4* ^ Aj-aUll JjbluU 

UJr' 1 U-r ^ .t-sl-aJ cUa-iV' ij=J^ j iAiUSUll c-lL-iVl .lie y 

Jjj= J^'j JljjVl jlj^lj vUli-jill EDTA o- jIjii-ll 4 j^J1 

.H 2 PO 4 l>° \£ Ail-Jab 


Aj^umJ! ;LuIj 

^ ^ J) ‘- iL ^- V cjlso^a j .Jbbj^j^iij cjb^ibili 

o^' W^'A > j' tlull Aulot l^blio ^Ic Sjoall l^J 







SJ ^ Dj a M 4 m Mai ou-uiij u_ ^ ^ ^ 
^ ^ J>11 ^ Jl ^' *> ^-Ujlw. ^ Jc tjMl ^ J 

£J I> > ^isaij d' ci c^ij 0-3 u i>J ^ 

t jjj ytiJi So-^' J'jJi ^ ^ jj jijj, ti4 yLi g mAi 

Thorpe el al. j Pierik (1987) W—1 ^IjJI o- aM 1*%, US i-..*j\ 

: Jj L. (2008) 

."J nJnill j 

ji-oCj tAj$J' jja. (jiK i_jj£ jlJl oAAa^a jjc. aI(jAmj dljl£ AjIaJI ^ 
jA^aiaS <s^h r \ £ j'J> a] ^-ildal JLajUl jjjl^llj tojidd! t^yACu**j i^Lkll 
.ja 4£- -M-LaJ j.5- 3 ^ _)A—aA aI_^a 31 dlli ^jiu ^dalLij _4_) j. >■■» H aI_ja11 

ejli dilA dal iS^<aJ Ig-ic. 4-dal » 'u mV 1 j a!ja3I sAA ^lAaduil j* (J^VB jfL] uAjUjaUj^I 
■ * ^Jl - fll • >■"' i _ s Ji]l Jill MAl~i_ia.il (JAJ ,_jaaJ 1 dllilJ 1 $laliJa] 4 _loa 1 di jg_la Aujlc- 

dlBSj pyridoxine (B6)j nicotinic acid (niacin) j thiamin (Bl) ciUuJl 
jo ajV £jl>o j*il Bjjjdi dl \uljjafl a=J ji Jlij .myo-inostol 

ji)l d'luAlliill ji dLJ jaII ddiAj dUd jaJI jo aja*J1 *1 j?Aj dlb c> 

^jJ'd .^a131 Jc. jdldl JjP A*iLd ji j^Aj 4dUil dillull l-uSjj ^ dUddl 

j±L ^ jUaJI diLiijJl£ L£U jli djld-tl* 4^ji Jc. MS ^ u’ 1 
ju^l'j did!_£dJI (^a'^J (Jj US-W* Jj* ^ 

Mdn £J I> J! yii. ^U=1 ^ai 

Myo-inositol •' 

^ Sj ^l ^ ,u JJJ3 ^ a-steroisomers cifij. 


y - £ V 1 iC 1 ^ /j 


*-'^^’ jAiiJ ^2 ,»U <ji Aaltjj .Adibul' £j'ja ^ AaJ-illl Lj^UJI 

wV-^J ^ .^-jiiJl jA^Jl 3 ^ JUl’uj jJji^Jlj 

: oA' Jr*'-^’ j~> S' ojlj jj djli^jill CllLjI jjV jJ 1£1I _uaL-oial jl j d- •-. k( jAjjjVl 
^LLj —i'j^JAjJjSU j CjUm]' 0 ua*J J«lfxdl jiajl k_iLjaj .12 j Jji/aa. 

* i— '*1 cLk^ivis 4-iLkj ^ Wjj^ j^ui J^ji> 
‘'-^ Lk - a j wj- A - ^.. w ‘ j oj-i3 '-fJ jjjii 4i.j£jji a_ > ..,-;yi j,<r. aa.u~; 

A--'^>. ; k~olL «-jU5’-iil' S**-r jail (jjjjda (jiaUnall 11 a ji .£i*jj t4Jml] 

^S-Jajj .ejiaaJl ^U',^ j\ -%ll jja. 3 J JUatLilj <^y, iSUH 

—J .J^ ' * * (jJJ ^JAuii a jjjS Cj’. jaS . i AJluI! ^J] J jm-..~'j i/i 1 I 

° 0 V * ^ J^ 11 ' sijjj jail! j£ai Aji J) Vahdati <?r a/. (2008) 
^ ^ J] JjluajljjJI JjSjj Juglcms regia jyS ] ullil 

•crM’ tilii IujjI (jSl cCjI^>2 lc (jaUjll j jS j3 SjL j ^ DKW 


Thiamine (Bl) u^U^I .Y 


»JJ-' ^S) Ja*J <JUi!l d^ja^all Ja C 12 H 17 ON 4 SC 1>U1» J^ 

i_jl J&i jAj 4.maVI ^aU^yi ^j^wu JjjSj ^ 3j^lla ^La, L£ i^jS 

ji ^>a*J' Ac.j>ll ^iSld jaabull J) A^UJ! jjjjj .<^yi ^j|_^ ^3 Lhii-.! 

^'Jl dlL .'J^u dio. SOU*. aIu ^J) a^jjaII Ja3 jab 


Oa_i dJ-a ^ Lajjdi ojUl L^ba. jaj J^x_a ( j^aiaj l ^a3 Aia 

jtf-yaj UJ^) ^JJ .cjAaljilll Oa AjIU. <kJ| Udia djlJa dj^lj Acljjll 
Kinetine lAjj J ^ ^jiidl djljjjllll 

JJLii jail I ^Jai. j£ Jj jSl 0 bk 3 l <ju jll£ Joalnll ^ ^ 31 £ J_.j£j 

J Bar^ale e/ al. (1986) ^jij .^L^yij jdli U^UJi 



^c. /J 






-OJ ^ «*w» ^ u^ jis ^ ^ jA . . T ^ ^ Ms ^ 

t..>» W JJc Jj ~ jI Jj Glycine max OU! ^ 

.Jr->>“ » J! -A>® eij ^ %°a Ji %yt > ^ ^ ^ 

jliijSJI ,> J^jjSi- i yui jsb. %v\ jj ^.jh juj oiJj 


Nicotinic acid djjjSaiil (jix 4 \A T 

jc C:Ujji^U Ac-U* J*U£ 

Uji cJJ^ * ^ .jSV^ali ^ •- O jjSjSj fcjjl J) L-iLjajj ^ji^l 

.(jJjSlI uiiljill ^lc. 


. UJ 

^J| ■ •*U.X..,ll a\\ uiLjl-Jl (JiLa Aj^xia».)l ^aLo^^l >axj i t \. ;-.~i 

;4j]UJI Ia jllillij 4 ■%. u.'iV I ^jl ja LjUjj 


liLjloJ' _>Lo 4jjUiill Ajjt.h»l' (jiLaa.S/1 >=iju A^.jj JjJ • 

j v y t i j *_« ’-v" l" ■ --v uLAjLuI! ’■ l _ W.L ^ LijjJLsJlj liLJLaJlj 

jjij AS AjAS Clliiil _yi JlijjV' ^yic- IaAcLuJ Aa*-o (jj^jl CjLjjVIj AaiiaV' 

^wa'jci ^JIkjs ^ -U J t jjt aja=J' ( _ 5 1& ac-LLj Alull > «aa 

> < wll 

j£*i as j .^uli ijji >,uJ AiLjab uIj-Sfl u^yi JJ J • 

potassium j sodium pyruvate j fumaric acid j malic acid 

CP *il£* LXJ' Acljj j-3« J) pyruvate 

^ L£LJI -il£ > a* ^jkJI dM 1 ^'JJ ^ 

<ij^\ ^'^V» o- ajIUJI jS >1' ^ ^ 

r ° <aUL N6 ^ ^ j-U Jlli>11 ^ ^ 

-^' -U jSi c^jLo^lj 4J'uJl ^ 

4iL.iL Llli O^j ->V^ ' V ^ ^ ^ 

JaU5 cl^ ^j' f jsP^ 1 C^’ ' eJ ^ ^ 


fU&aJl ±3C- /j 


A**M*i\ A£,\jj 


JJ4 Ja J^n* 1' ^H3L^V' ^ ojAiS AiliJal ,jfLaJ CjU jiiSfi 

Ramming &j .jSVf 1 dAlul! ^]ma 

^jdjjilj^ill v'jl.iUM^m ^yc (J jaAa & A-iL-ialj AJl^J ^ jl^ jaJ (1990) 

,y*A\ Alul 


Aj_^=uJI ^KaU^-V' jb 3 c.l t> ft j]l J- : Lr ua.jjJb 4 il fijll f^ijj , 
^Jj CjIjL (Jaxj l$jls jo^-jjoill jJU^a-a (JjjojSjJjS]! 

f] l^jSl Cl^^Jjjj^ill £ j!j* s _ r lfa.jj^Jl fSjll CjLu Jd \ • • 

.<_£ jiSfl CjLaJalJl£ U?kjljJJ <Il*J ^j£j 


A^vi JaU*Vl . £ 


<>• Ac Jj-°J' A^.^ c-Uul^V jAil' Ain! 4 axu»^fl <_iLjaj Ujj 

V] J^VI £jl> Jl ^iUbj 31* l*i-5 ^UjjV IJii efi j^jJSill 

<dlj J'ua! V XJlc J .L_icLjflIllj Jjsu# J Jaj^la ji-oaj lilU* jl£ Ijl 

<->■* j^jSH Jt Aiull 0 ^ cJ*^ Jc- A > ».i ‘t V' £jlj* flaiuJ t^Ua.ty 

Aj ,jlt Aa^uijSf 1 At I j_)l A-JjVl ‘-JjIaUI Cxluj _Ajjj^uoj (j^jjlill 

iJ *^}t> A^Jalj jjli-lll (jiijll£ £jlj* ja3 ^oJ £jfLjij 

^ .<m-Vl t>U*Vl J| V>.> • S¥~J> £>ji J5j i JkUl OO^'j 

JAJ J. J_^aL • .TVA jjSjJJ (jjlauVI Jjjllll' XjlajVl (_pa*J ‘Xia-^ji 

J .a ~k S r ^ U ^ U ill ^ill CjLoiIjJI jj^ ^. >■"'' J ^yXfcjJl 1 1 -V 

.L3_Jn tJJ-o (jiaiaoAJl |_gj "i-> . a\ \ Cilj CiUmll ^ ^Jc, jj\£ Ujjjb 

^ ^Vl Jb ji Jl Grimes & Hodges (1990) J^j 

S^J .u^j-^ 1 J 1 ^ J U>*Vlj Cjljiill JjSjj j^J Ao-ull 

<in^\ a- amino jl L-isomers dais ajjL-uII ijy-a II jl Jl SjlXV' 

.Lijaa. AlUill ^ 



\\ ^JC. /j 


J ft' <e'jj 


j- ^ ,U ^ V ' ^ *>*- *-»-* W^J» ^ J ^1 o^L^bU ji^ 

J-S- 3 J -> ‘( Thom e ' a/ -’ 1981 ) u*jjli!» ^ ^jliX 

jlS Ijj JM J! j*A Uj jfU .jjL-jUI ^ 

J^ 3 W ^ aU ^ 1 ^ C5 '^ 31 ^ ^ J! «-ilw*J» o^jj^l' 

j^-j '*J^ '* ^ u^jj^J' *—iUiaj V ttUla ojjjjJI 

J^’-jj .‘V-**^ 1 > <^V' ^u^Sm jiij AjiaJi ja\ ^uji 

j* MS ^ ^ J^' ^'jj Muller & Grafe (1978) £U»U 
jd-^ 1 Jj^U r . .1 J) j&y Sjbj ok. o^jjU' 

•^'j 33 ' ^ J 3 J • . ^ jjSjL vilj j\mJ)J\j 


-»J e JJ>^J 


<inll 


ojbj ^AlaSM i_>bL^V' (j-aL-aU t-iUuj j£] 


>-j^bi.l _jA _>i.V’ ■- . - > • “ 1 'j . j'_ / >»aI~;iU <JaAJa ejlt J jl ^ m-v ^jll ^ \ J jU ., 

JUXJ 4j1i-jSM ^ua’-^.b' 1 j^> CAjLill <j\>U 


:y* A > ** * ! V' ^ j' aIae^-ia]' JIjUS^aII ^ya sJJ^J^" 

W wc ^ jtaj .^jUulIjill tiLsJ L &‘L-njj c*U=uiVl ^xiC-ii] AjjIjIq djlJySjll 

6 J J— ^ j s .ix^nj A-lui]' dlU^SLa A2kl£ JjJ-k-alaJl £-il j]l J\ a» UjV' 

(Orczyk & sj'j=J j i**VI > NjA 3 ' <^Vl * <£1 ^1 

jb ^<dl3 cLi^J AjjxaV' ^Ua-V' j {£jlLij .Malepszy, 1985) 

>> >1/^1* ' • •-' 5 • 2 i'-Ja' jl Druart (1988) Aa 3 ~^ 

Primus c-Ua-iS’ -it’—flj J—*-o jl j jd^ j^*- 3 ' <dic.’i j- - 2 J jj jiijAJl 

Bister-_^-ldj . jd 3 ^)’' J j'---' ^ Urj-A^' JJ-^ ^ -^J glcindulosa 


■^*^ 3 ' 2x -Jj- ^ ^Vl jd^^j 3 ^' JJ- 3 Miel t?/ al (1985) 

jjjl£JI . b. J UiSfr villjJ tjU^jil' ,> L>^' 




4jjLuI' ^ 4c ^Jj 


AisOall j cllLj^SLuJl J 

iSjjj^a ^ol*£ <a_^V' Atljj <iu Ua. ^U JjfLa CjI jAiA jjjSII 
4 -^' jjc. Jj£j -Cxaj jl - c-lijl <AaC- ’ulj (j^ 

w u»v' j'j^' (_>-**-? 0^ aj1a*JI j2a ^Usy <jj|^ jjc. 

• iiJai! j_^!ji]' .u^i ^Ij CajjIi l j j£uu Ajjlj ce n i jnes 2jjU)i 

^3 02UJI £>0A yu Jajuo jjJaiiJjj 

'- J -^' ^OJ jO' '— 1 - n *-' “SOxaJ'j AjJ:L-aa3V' ‘U^.Ull ^ JiUj AyJt,'^ 1 .ij 

<dljj <y\'z I ^ ^ 

y sj^ £- ^ ^ t> a*^ 

^ J^' o' ^ 0^ .(Kozai, 1991) ^ O* >J1 u,^ 

^’O 1 02*iJ' ^c-U, eUJl AaUc.j Jj 3jjjilll Jj kjjjj ^Ic. 

OkOk ji 4jjlj £jl>ll JC. JjU-aillL duJaJl JJC 

.lia .7 


i-U 


^0' Jrr*0' Zj\jl*yJA\ jjj J) Koch (1996) jLii 

J^x J*S U .OUiaJl 2ak£ ji -kiAi 

^-=^-5 L>‘>-Vi Jj'^11 ji jlkl oA-,., ; t^cj i 2-.m11 

•■‘ a “ J -J- 61 '*^ ^ ^sj ^jU\ ju^vi jjpji a > .,.-. i £jj* ^ 

cUJ SjL-c ^ -0LJ1 ^S^JI y, J £_j, Jl£ U]j 

00>V' #ji\ J OLc ^’011 ^ .ai’JkJ J^£ 4^ elillull r 0^ 

J) jOk' jlj j **j r 0-^ a& jj^i a^xjV' jx j^lui 

(De Klerk & ^OjS-Jl > kj^l ,^k <iki J ^i 

^ <1^ ^’O' ^lk <—U jUxiVi i _^ J .Calamar, 2002) 



r 






^ tljSVl JSJ-S.IAI3. J*. .UB J ij _*j, ^ 

.^a-duVl £j'> ^ Cil^bA_*j£il 

> *U! ^ ^ ^ ^ u ^ j 

f ^b Jsji. * ^ ^VUJI Ji V) tW; *i • j^- ^U3jV Ijks JSJ ^J1 ^ 

> l ^ ,J ^ ^ ^ ^ 0^ >uM ^Li£s c,VU£ JS-H 

->^' ^LiUI ji Phillips & Hubstenberger (1985) ^ia .^jjUl 
. jA^’ - 2 »j Capsicum anmtuni ^4^ 4*jjN o-=>'jSVl ,> t lk*ibU 
^ j-^-^ 1 u ' Oj^jM ^ jj2U\ jjjSU ja^cS j^^LJl J,j 

^jj'N ! <C.'jj] jJrf^Li* JJC. jj2£Mllj jjjLdl Jfkjj 4f- J^- ^ 1 

jjilLJ'j jj>-J'j j_£_>M' Luo er al. (2009) 

'C^'r J* C-'J^-V' v ^>a>J MS 4lu ^ jj!/^ £ . J O J^j r j\ Jn 

.Dendrobium huoshanense 


jlj Lc-UJ c-Ua-lV' ^j^UaV^ ji -l^jj 

^jLS j jjjiLJi \ • JySJJ ^iDA-A-alik jjjILaJI JLcjlI^'vJ c-Uo^S/I 

^ 5 -^* AS j J -lie. 4»a2L5LiA^ y.Lla-lS /1 

Jheng el a l . ^Iq'j <^} ^ jjjLuJI 

k- ■Lie’ll! A jU»l ^jA £-LLd' j^—Jl ^3 ^jl (2006) 

^ J) ^jj Ujj jjSlUll jia-oll jj-il' ji Krogstrup e/ a/. (2005) 
J jL — shatnawi <?/ a/. (2006) l^>> ^ Li^Jl 

^ JWI^L py rw5 sayriaca ^ 4 * j**j ‘- l5S3 ^ u * 1 ^ 11 

J] 5^^ & 0 ^i ^ j-?^’ J ( A-Y ) Jj:i> ‘ MS 

_ u Sj^yi ^ jJ' l«ui ^ j_^>l'j jjS_^l>Ji Uu 


^ £ 


-.yUJi j vi . 




_>ft »"i • . • 4aS A_iLi^_JI t-".il~ U i'll • < ■ --■ - -•■ JAajI p- ^-3 _^jGL-G J ^»"' .> ; ! 

44c. 4j< A_loSO LGLi^. AC- l__) j __j-o ._-jJljSJl ~Llj) j LGLrGI A-J^ j.,41 

45j .AjxY^ P-^jl ja ^j-5 '_«—1L*II jajJiG Lq4jC. ClAjojJ iIim 1 i\‘ 1 

Jxo ja C-1 jjV' jvo 4 j 4*-I3 A-)A.g>-l' Aj^V' *ruj] i _ s 2 _) 5 ..., l ! jjliLoJl jlj 

fB-jj .(Reidiboym-Talleux et 1999) jjSLlt 

Ia4^j ^_J' >iiijj aJl-LJI —jli jUiSV' ^2 jjj£*-iil J/»»"■. .. Vi 

j* Gemas & Bessa (2006j j Krogstrup at al. (2005) <Jk 

4S5 2o' A \ I ^a ^a_d jj2Lo]I A_a«. >2-- j_£Aa 4_i_il^p A_iaA* ^jAa 

• jr” 0 - 1 *' a^'2a jy« -5 ^ua.4-t la jj£j!L A_j£i ^ jl J>aJl ,j>i» ;,! LoLa 

Aj 4—^kJ 1 A-l^kV' T> ■■ ->' ' ^> ■> ' . ' J 4 ',j-> t a_>jA I-Aj-u'^a]' _;--< » ' 

Annona squamosa ^AjIm ^ j_^' Jjj&j (Schuller & Reuther, 1993) 

-“j Lemos & Blake (1996) Ajj ^ 

- ^ Jjtjh— J '■+***& ®4jA*JI sIjLj^JIj JjSIUj jj£jk Jc. 

J_>2> ^4 ^■ ' ■•-^ AjaJ jjj— ■ 5a *‘“ ^ ‘ 1)5 _ j£aJi J 1 !.axlLaLl 
2^®i ^s-*.' ® J'~V' J-^J ' *-C Ia jaic. CljljUj ^A )~n~i> jjc- 

C5^] J>2-o-j'— A_2221ij *JjloljVlS <j4l=k.V' diLj^JI Jkli jl 

A_JJ_^£J' Jjik.4 jx, .Alull ^j fl Lia l Jjc- jjA^j3j jj£_^k 

G- 0 ^ jA} J>22^1' J-o a' .-. J 45 j£l .CIjLuJI ,Jikb ^uajS'l CllLikc- ^ 

G- AiLja' J* 4jV aJ^JI s4A ^5j AJmll ^ j-ki-JaJl b 4L jl JJ 
J2 L*^j Ai’-Ja) J j$4lb jj4iJl j-ij iAilkll jaS jG 

. UJJ.* 31 


no 



^X-J l JjC- Jj rtVfl /J 


Ajj-iili 4 -^aa /i 




Pyi'us sayriaca ^ ^ Jc. ^ jM ._ ^ . A _ Y 

(Shatnawi et ol., IBA •.' jBA jSi/^ 1 Jc. MS ^ ^ 

. 2006 ) 
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AjjUJI IJXaJ'j <A* t -'f)I\ *X-\jj 


j£-A! jjjLJ) Jka 

J ^ai ^- Jl j ju-xlJ' ^-lc. 0 JJ j>2l Jj ytil j* jSLJl jjSjj jl Aj 3 bibAJ U-o 

jS^Jl JS ji O* *>. ji J» j^b ji V*' bib ^J*l-j ji JaSj .A^J/I c- J J> 
jjSSjallj jjSJaJ I j* IfjUVI b:bj£^jl Jl LuLo JLbu 4bjj L.a.u^l 

■^ V -5 —J ^ u^L^bl a»j L_J lift ebiaj, 
^bbi] VbbjJ c\h sjLj Kromer & Kukulczanka (1985) 

^ JAjM J/f^ ° j Yc kaL^b Cannci indica 

jJ' ^ vljbj^Jl billl j£j J jll .jlu, jtyfa. r. j* 

(Taber«?/ —-ILL Fseudotsuga menziesii bjbbb <jA*_=bl aJV' j;jb-,i 

JjJ^' wU=b L) e Reik et al. (1997) .al. 1998) 

• Jj^J' Jij&j ‘-flc-UbbJI ^ Rosa multiflora jjl 

'■^ -^'j=J Jibdl JLabll jjJ] i__a!)*£jjjVb ( ajbdll A_iUc. (JJjjj 

>jrJ J^b' J*b Aoull dibjla^fl Jib J) /Jl _b^| |j| JL^| 

blii bjj tJLJl (JLb tj^c, Jc. AbuU Jia.jj.lJI jjjll 

J J J?* JJ fli jx %' °- ^ • ji jiij Jja. jjoJI 

J ^bJl ji J9j .°.a ;0_0 Jj^ jj.lJI ^J| j_J Uak. 

^ • l ' > ^ ja. jij -bb*_bjxJb Axa^xJl bill) £_o Aj jlixlb i_a!)l£jjjVb Axlxx Aljj 

.(Thorpe et al., 2008) j£*-U JkJl 


V |*1 S J J_>- a ej^JjVb Jxlll Jfc Jlj^u Jc. 4 jI>VI t_l*^all j-> jil 
AjjljJI j Jail ji J^AJJ tblli J_^ cbboVl j- Jjiiill jajUH ?A^bVl ^jl> Alul 
JJ £> J^- i ^ J ^-aji Jj Jkall Jiabill J) Ai'v^JaVbj .AjL>umVI bllj ^ IjjJ 

Jlc bjUjjjV' jxaI jjl c-Uili jj2Sjillj j_j£J?Jl£ AjjU. 1 c_ibJL* 



j £aJ l 




^ ^ ^ ^ '*■ J ^ UI J ^jUB ^ j ^ 

^ i* J! >J Js 0 I (Zamski & Wysej ]985) ^ ^ ^j, 

jw; > j& -^j>!' iJj- J us .'U jiu. uiu jki jsji 

^ ^ ^j>JI ^UJJI ^ Jb * ljUiJI ^Ji 

J f 0,f * -> O'.-J' >2 ,^J| Jjj^ u_* U^vi ciijl 

^'• iiJl ^ Jl ^ “jj-^ j 5 ' Lsi« ju>yi fjjii iui jc jjijji 

.yu jt ^V 1 iuj j j. ftjii jc ju, jj s jijaji 

**«&i £j'> ^ jiuJi jjib 

c. j'j* ^-2 ji*J3 uaJdAll jJOiij djUuV' Ja Oj^I CiaI*' 

Si^l J £jjVI _^L Jlxi Ua Uli 

J* ^ Ji- V i' jjSjjll jli ^fklbj .< ^ . ~ < v j l jjc 4> t /iVl ^ S jA 

'•&* A'jz- Jc. 'ift, '_iajljj £ji'jl ja^ ^liJI 4^i: 

jjSjjl' ■ • • 0A2 *<1 li]I <Jlilj j£a t<cjj^il! jac. 4^j_)1sJ 1 ejaJ' 4^Uili 

- u ^‘ ^r A jr*oi' JC-' JJfrk yo'. 15 J] <p-lj W- 2 ja!1 

V 02 j .(Ziv. 1991) lIj'uLu ^.2 d_Li£iillj ja>]I '■ ; Lulu -Jij_^aJ\£ dliljliill 

j£-j± O'j Ij! V' 4'- • ^ 4. N .» 1 ' lIAj j^aH oO'_J j ^yc 4X-j^aJ' SjUIl-j' Oj^ 

,J j' d_Li£2l' ^ -l-nr, 'J --v jj''ll J_po xJJjaJ' jj£jjl' jA) ^‘■‘'^ V 4 j£*J' 

^ c^'> y ^‘* 1 Jk ^J .J^' > ^ 

jj£j V 02 _, e 1 ^.. 1 ' f- yj, j£jh ajjJI ,> Lp^V'J Dendrobium 

jj-^J' ’^’^a f lkJ:V 1 ^ ^ jJp^ 1 ^’>^' 

( IL,-, » y ... , >/7 ,- m • /,XV pjj ii d'ljLii]! -ic. 

— : 4 Lihuni longiflontm ^ 

U^J *a»jj» ^ jui >J| c> %-- r J^J 2 J- > c ’>' 

-oiA i -.Cl • Ml • . . .. ^ . Mxj -la- Aa. ^ aI' JJ^ JJ^- 


w uai^ 


j .^‘ jjll J,4A -AJJ “• • 


" A 


Jl Juc- /j 


b>laJl j <,ihA 4 iVl f£.l jj 


j£l (S-Y ) ^J US XJs Jsi jJUl *11^' JJC. jl£ %* Jj jjJl 

Jjjlj ^Ju JjJttJl j* ^Jaljj ,<C-' J J j* ^Jj *1 • .ixJ JJ-ljll vL l l bwn l ^ 

.Lc. jjjl jjaUuIj Lb.^a £ Jj Jc- JJl 


Jjjj F/cwj carried £ J jjJjj fC-'J* y•* J^ ^'j J Jj 

iiljj j, bi^b .ixj jjjJ' J^C j ;_] Jaj _^Alll jL (V-Y) ( J‘“ 

J (»“ *-*• 1 J- Jj . J/J* r ‘ J ' 0 J J- 3 Jc- ^ JJ MS Jj J bjSLJI JLdl 

j'jW Baronesse ^j-r’ jlM Carelli & Echeverrigaray (2002) 
, J—il! j J JJ ! j j_J!bJlj (Jjj^Jlj J Jjbjl JjL-jl 5 n’iljl 


A t .i -S'io ii cLiajaiS'i -^e > - ij7 k j* [J - -—*V' LaA ^J*Jlj I' ji W jj 

JJ& Or 1 ^^1 ^»J f-ifi- j* J Jl Jfrj .frlkiV' JJj 

Langford jLii J jjll 5J^lll %V jl£ IJiii jji JLJI _> 

> ^J-' .Jl' *hi J >JI jjj jii. jl Jj & Wainwright (1987) 
i -' » • ’>! ' d -^i ' 0; J-> Jc- J-dl jj£ jj jjjU 4_irx.b jva Loi # Jj J i— ic-L-Jajl' 

^ J^ 1 ^ J Lux, 'obj Jl o/ 0 i Jj r jjJ1I Sjbj 

Pelargnonium zonal bjbbi! bkli 4Ji=JI bL Jl j,, JU 

; J u-Lliull Jc. J-.J1 J jj bole 


—ulaJl ^o'be >■ l . *Si J r J=>jJ J-'bJ-aJl >aLJ |»j^ll jjJj , 1 

J iJr^ J- 11 -»J Le jJJI bJV' £ J> b^ J t bJllj 

• ‘“"‘ ‘ ^ ’J ■-rj-b jl t_ij’ujl!l j^ ^bjlj .tracheid s - ^ * aJ ' 

• • jr^>' J^ —S5j _\^V Jj bu-Lo JS bub j j Jib 1 


J > ^ 4j* V 


-U-4J 


boj^l' Ls ! Jail j. 


’JJ -J J : JJ- > J C:bjSJ! CiilS Oj L> r ' ' 


V-O 1 —O 


d! ubill ^uS’l 


IS 





LjiUJl J ^.Ijj 


Sjsuii o^b^ai aUi. jc jiuji ^ jsji ^. 
jxj .Lilium longiflorum CjU ^ cjIjUiII Jk. 'jjL]\ ■ ; ><-, 

^ A P r 1/1 1 r r i • «... ^ 


^1 Ulill ClX^twlI 
(%) ^ 

/jjiaJ JJc 
CiLull 

' ■ / 

^c-ljjll y> ■>\j')/\ AAC. 

i 

(%) 

£ • 

u.x 

1. 



Y.o 

i . 

X 

^ . . 

.n.A 

Vo 

r 

\ • • 

^ V 
• • 

n . 

£ 



r * kj^- ^5 MS cr* Z 7- - carrica ^4^ 5oaU' JLJl >*j : r -' T 

0-> <jJjf*5 j *^3ljll> ^ J-ull <jJ] u^ 1 i>) t> jSVf* j*— 3 J ' ° J 

LLio tji >bU £? >aJI I jj£ Jj Oi^- 1 . * 

U^MS (AjjUill £ljfrl ^-i^b > ili-Lj -LjUI u^l JoSjjjKII btfjSi) 

<lnil ^ j£J| y Ubc c 3 ^ S J^ UJ fcljfrl 

5-aminolaevulinic -1 ^ ^ ^ ^ jSj 

•4»jjjISM c> Porphyrin *^> 0U& ^ J*J acid (ALA) 

Jjs jj^lUl ^ySj Jc. l^jjg g>±JI ^5 jS-JI ^ ^ jJ^ 1 ^ Sjl iX> 


AjC. J /.} 


\S>^]\ j 4C.\jj 


^5j R.NA IaI jp^ -a ~*d j 1 —i'- v . 1 .. o ^LiI' j^ilcjj 

ja^^JLljl ^aUill ^\z 3j-15 Aj x ^ J V 1 C^jlj>a ^ A-i^Ull eUaulSM jjj^' 

:LLo j£x J' jj£jj (ji Aa^AlJ pLlJl A-jLlC. J ^.*1 


^llil L^U ^ uic. Liiil ^1 jlj :uLi£Utj L2u2l ^SIjj T 


*- g Af ^ clul£ LJj b J-a11I ^JA CjLlJI AI^JA ^2 L^jAiTV ^3LA 

AZ- J>x ±2 JJJ ^ uaU ij j id_Li£Lij' ^A <]LAj ^%jj Llill ^jli <*AUa Jl ^UaJ 

^i£H Jac diLlkL, j* j^Jl ji J ^JISJI ji .IkJlVl £jl> J ^1 5 jU 
^ -^>'j .(Azadi & Khosh-Khui, 2007) j(Thorpe et ah, 1986) 

<_r! ^*r W 2 ^ e ‘ iS~ ji' ^L 4 ^' (>“*■* J U^=*--' J J^' (jjll 


•—^ di b l blxi Jo Lilli Jl J 4_iLai jj £-jJ lift , ^ I-- o <- 1 L■* j 

Jb '-ill 1 £\ jl ^ V jo -t ikiVlj AiaiLujjl ^1.—LjiS23 :upui ASUaSl ja^S 


•* ^-' > j^V'j ‘(Von Arnold, 1987) a^SUsM J<>** J kaLSill 
J J .kuiSilt kji JI dibblll J Lilli j 
^'j3 ^ »-ki£3J! Ji Lij 4 jmj baj-dl Ja^I 2^;ji ^jU^Ji 

li ^ J) uMiJi tJ £_ %r ^jS^s ^ J ddj- 
(Rains <-lkiSn LkdSj Liill j£ J jaisdl ^ r < sa^I 2,4-D Jlc j^S^Sj 


*.Nj SvJ 

— — — Z —+mJ 


< 0 / > 

>— /0 


.ef a/., 1980) 


uuSjjll 5 jj^» jj& AjjJsxjI Jlj^il. Jb 

2w> -rt r i 4ji-AjV' ^j'_>® '^kj dijl£ sjUllI iJlc. djLjLuSlI J^iu.1 Jj3 

Ja Lac. Ji J'J^b jlld Jllj c_jjSJ]| jji dlLS jaII ^iaxJ 

JiL diLii Jill jl_JI sift, Joj . > -' 1 ~‘l-'- Jo U jjSjj i. 11-^ ; Jill j idLi-dl 

JJ-ai djiAdll j^ kla. ‘Jkddl JjlSlI ,d^JI j_^ Jil V^-dS'l ^jlJ J 





LilaJlj AamJ'JX -Vr-ljj 


^ “^> ^ > JljJI »i* .JlSjJI 

-■'^>yw j’^ ^jisji J!^ ^ ju, ^ 

J-* : -^’ ! -' i '^’ 1 0* J v^ J= SjUt ijji^JI J. ijjJI jyffi 

j> ^ i " J'J 3 '*' J^Ulj ^u >A J} Ullc. 

S* jI^S <uUll J ^.-, 

'*& '^ iAi ' ^ J '' £i ' J ^ c ’ L ^ i J U, J .(Thorpe e/ al., 2008) 

£j ,> 2a \_oia^o AjliS fit L_Uu*j 4Ju2l A_^ij Ik. Qtc’ujIaJI j^UJ 


ActiniJa Jl*x Ji^. (Suezawa e/ a/., 1988) J?— 

-A*- 3 ^' ~ ,At 1 “ 1 ' 2>1* .ij^^jkJ! qa JjaiL» o SjUbjj chinensis 

J* Ijlxil ^ic- ec'jH^V -dikj ^ A^>JU]I AiuxVI ^IaswV' AiLja) ,jx J^-»M jjfL 


£j'->® I_j2 “^A | a ''- 4 > ' u ‘ | i _>^ J u^ .jSill (Jfuj 2a£ (_JjkV' CAjSjaJI 

Jk.U' 4 Jj Jaj slaII t*_L3 j.ix'\)j LaLu Ajij jjc. IgjV (jVI ^ -> ■ ■■'i ^/l 




J j ■■*. . .^ SM ' >a jj Ja < 4 IM . ,i Ain ^ 4 A i’ll ni l A -. , ,/iV' ^jaAJ ji Cfi A J 

’-AJjj .Al:xx jilj&'l ja 2I jaAC-^il i_lLo 7-2a-« A^AaJI jj-IJj jxill i 

lis .Ajjaj ^J| 4^A-J| Jjl Alj'_uill Akil! ^jx Ajj3j AjLI* J^x*^' ^C- flk»iVl jajj 

J) £ j2aj' Vijj J-aj 7?^/a graveo/ens --^ Jj^2' 0^°' 


<jjj T • ^ ■ e-^J I ^uia. tLk^Vl t> ^ Y ^'jj t> J' U ' " 

JS2i) ^jj*-i J£ <iul' J ^ MS 


ji ij*A\ ^1^ Aa2> £±»m j»J s^ 3 ^>j^' L>^ ^ 

'* J* p\ JI l_iU 11 ^ l^Slix J&J J> u, j ^ JUx ^ 1 

ojj, ,jlijL, jjj > t jivtj .jJSII > tr* ^ Jjl " - Ml 


VY 




AjjUill UlXiJl j Ac I jj 


<lu]l >.. il > , n'i ^Jc. (Jajlj Jlj-o i" u.W'iuil <^o Cljl jSj i^jiLoA ^x.''■! j jj 

J J ^ aJjIS <1ajLLuia1I jI^ xll UJ ^ 3 J J . 4ilc*' tjj- j-aJj' ^c. A^a 

■V*^' ^IUaj # jj^ill! ixj ^j!Laj ^ 5 ^- < 1 >L, ^-j-uil 

^jL-ajS^M ^£- 1 c* v^llj »wka jSj ^jSLl l-l^-l IfrlLoalud {.jSLoj ^ 5 -^' «^jx- 

l* 1 ! 1 j <jl V) ^ull L 5 ^^ (j' LT ^ 3 ^'j_> j-o >—QA^ > 

L« O^A ^j-oj C.li.. A:jj j» ^J' 4^.1 jj^ 



5JiL-; Aiu R uta Graveolens ^j^Uj jljji 4x.ljj AiullLall clk*iVl :i-T Jii 

•C J j' ^-W- 3 ^Uail A^klaJl Jj-lJj 

Agar j^VI . ^ 

O* ^^lc. Aica-Ul ^1 j 'ijA - klU JjSaj 13 »j.^ J*J 

^-Ijji O^C. ^Ijj 4\.. \W 1 **}' i ^^.il l 

l 4 J-^' lt 3 Perocladia j Gracillaria j Gelidium 

J\ AaLuI jl^c ^_lc. ^ ji-v 1 V Ajlj*j 4 *\iQn 

tW5 cA 4 <P^d» >^UxJl jUiVl ^ ^<L&1 

' L-iiiij U£ AijjLj 0ji^aj ^iiuJJi 

L5" 3 ( ' •- >r ) ^Jajjj vjIa.V' £cJl!Aii.b 

vr 


r 


. ^ ^ ^ /-> 


ShU)' -.V' Atljj 


W -* 2^ SjU! -* U ^l j3 ^ ^vi jUVl 

•«> llj ‘^ UiI ' J •M^-’ ‘>^ ‘fjtf-aui JS. ^jiVi 
> ^ -'“ Vl tfj5 * 3 ^ u -^j ‘JSJ'j 

^ J-i *> •^ >JI ilcjU J-^UJI L*jjj J(j . 

• MS ^ ^ U j£ji ^ W . j. j £| j, oJ4 


’>-> 11 J “-^ 1 i - u - jUVl cl J^\ ^ 

** ^ UjV vd-S Jo. 5JU ; ^5 <] ^ j^j ujj>)) fcU . jV 

JJ*S --^J <1_II Cj'JjIc j. CcLS^ll 0 ^ L , 0 ^ i ^1 tU | 

V • <> j^J 3 J 'j 'j)j .crMI c-^Vl ^UU. J. <^'JI 






/'' '.** ^ ,> ^JoL-aU Cllull c. . ■. .1 1 

^ _*• I _*£>ll ui .^waL^VI ^Jc ^will SJja ^ Jti j'^VL, 
^ j’ i> CjUUIIj ^ j>J< ; ? ..-,V/i 
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AlC. 1 


A-uLul' <C.I jj 


'))' J^CJ ^-lc »——ll £-4 Clu] Jjill -LxaI^ J j\^)l\ JjjU <jjULo \) (J j W 

(Afreen-Zobavcd .£>/ al., 2000) £_ j' >° ^ Ipomeapotatas Ualkill 
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j-oUjJ' ^-XoS/ (_J J_ja^V' iai-Jall 
£-o A-mil ^5 j jaujjVI iai-Jall 


or 3 JA**- 1 Amll jSj-J' (j^ L^ala lj l j£l tdjl jAjAjj jlil jX-=uaS ojjl] 
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. Langhansova et al. (2004) ji3l ^uiil peg £-° ABA 
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acetic acid (2,4- 

' !.• / ' 




Wo 

Indole-3-acetic 






acid (IAA) 

W-O 



NaOH 

Y • .Y’Y 

Indole-3-butric 
acid (IBAO 

> • -• A 

0 _ 

<3^1 

NaOH 

UW 

a- Naphthalene 
acetic acid 

^ •-•A 



NaOH 

Y.JY 

(3- Naphthoxy 
acetic acid 

2,4,5- 




NaOH 

Yool 

Trichlorophenoxy 
acetic acid (2,4,5- 

\ *-• A 

O _ 

4-3^>iJl 

DMSO 

Y £ A Y 

Prcloram (PIC) 






OXLyiy) 
^ •• * 

Y o . _o . 



pLa 

Wo 

Adenin (Ade) 

Benzyl adenine 

o ._. a 

O-^c. ^ 

AijiJl 

NaOH 

Y o Y Y 

or benzyl amino 
purine (BA, 

N- 

r._^ 


Q. Y • - 

NaOH 

Y..rr 

isopentenylamino 
purine (2 LP) 

o -> 


Aijidl 

NaOH 

Y V°Y 

Kinetin (KIN) 

.*-*.• ^ 


AijiJl 

NaOH 

Y\W 

Zeatin (ZEA) 


0 .*-O O- AijiJI 






,_Y •- 


j^£ ri.tr 

NaOH ™A* 


^>V 1 dUS>^l 

Gibberellic acid 
(GA3) 

Abscisic acid 
(ABA)_ 




.1^ /j 




JJ 



>n 


. J_>-ajjSj-a ^1 ji]/ ( a^ia jaJI Cj \aI\\a jj£ jj (Jjjjvj ; Y V_ Y JjAa. 












±IC- J 


AjjLaII <r.\ jj 


u_J LjLJ I JUJU I 

AaxajVI Ac-ljj A lAjjJj AjjLu^I jaHI CiL-daia 


^jc. jlatiV' ^£^>2*. jl^2w CAjLuM v^IVi^i V djlj'JA 2 JI ,^*£0 

^lLu-a-o <Au l' CjljLiyi jjAj ^jij C 1 iL£ja 11 Lr iC. JilLaJj # A_iin 3 l (J-oljC. 

plant growth substances atj' plant hormones M-f^' OjUj* j$Jt 


^ v. l» V* V L5 -il' j ALlJIj tjxAila <j j^>i».]' AL£^>a]I ^ja 4,e. J 

Ui ^ jjJAll j jAll cAJt aJJlU ^JAAlo S^CuIja ( >£.^T) (Jj (j^LQ 

AjU£ o^J CjIjjjLaH ^£LA ^£3' j t j\a» ^ ^A-a-oll v£j\j£_^a]I 


^Ic. jAJl CjUAAa jjj <A5j1j Vj .plant growth regulators ^Aliil' AUiklo 

1J 1-Q—'' Aj^oJl ^J>2 ^ C-..l.i.u2ka 4^2k^U\.l' A . -sA Q A) 4 _.iU.l l A^J^jJ 

£ j'j>^ *'j-" u5 jJj ^ Jj* J Sl^. &jjJ> 

V AjL£ja 1I ji L5 Ac. Jb£hJl j£] « JA£jl aIA' ^ji aa.AV' 


.(Francis & Sorrell, 2001) «*'j* 


^ AAljj^JI <illj A^jLiiil jA.jl c 


:Jra ia d 


JLlA.: 0 


u .J^t-^ j^ii' ^LUc ^ ^jijo-iii 

.^Vl*J» ^ _^' C)U]ki* > ^jUlo ji j^b .k^ 

v> ^ i>J Ajlnll J*lj*]lj jAll vlaUiV^ Jxill JJ±i| ’^£ 

jxlklaJ CjUil' iJJX-Q j' Lo Cjllj AjLa.l^l 4 -Q>< J N, '. .. . -." 


o-U-i ^Jc. Cj’^ Sjc JJ ^ rJ , .;-; ^ 

CAi^jV I , 6 #>’' j'^j iOUjL^J!^ ,,-Jw.XjVt 

.^avi eu‘> ^ jAll 3^1 C..uki4 JSSi .-.tw; : <yu.ju 

(4? ^'jj ^ ,-,)\,l. u 






j V-iV' 


,, y *> uV» ^ ' BJJ ^ UU_ 

JJ 3*3 J$j ^ sii ^ ,> ^ jL_, .L^Jc 

w 

J cr owt!i retardants _>^ ! ' j ! ^LuLjiaJi ^tuL^Ji 

^jS > ^ ^ ^V’ U*]a joLj^Jij joWtf' 

j V ! J^T V 1 ^ 1 .' ^JJ JjSbM dJl^ '»J*£ 

^ ^ C '- 5 ’ ft j£xj <* ] ^>] ^ 

‘J^V' '*“=■ C^ -r 13 ' ^J* 1 ’ Jll -el jj Ji 

wC J' ethephon (2-chlorethanephosphonic acid) Ji* Cj'jS 
.(Maehkova et al., 2008) oA^V'Jle l*i« ^ibj Jilj JLj '_*J ^ C.U1I 

**~Al CjUiiixI jjIUI 


r Ir 


a UU^ o ^ulJ < a .a ^ V' ^j'3 -0 ^ ^aIS' Cjl^laio j^lj jl 
^Jj c jaC. j 0-f—J' p jj j ilAiill ^ jj l$-lo 5-^C* ^ic- ^ ^jLii]l 

J VjIjj ^ ^U>J J 3&J1 JjUj£aj SilxUl 

1 ft Iiaj _l£j »4i..»J n x V j-cjJ jjl 4.1a^^LcJ < 1 aIaa ]1 - ’*r. ^ j S.I 4 La£ 

.JiaiJ l^iL ^1]' 4^j\jJt CjUUiH ^J]j Jj <-Lo A^iJI jliw 2 xj jjjllll 

> ^ ^ *u Jj’uLiiJl j-<3*J J 3 ^ ojL? j ^ JJ JUdl Jjf— _ S -1*J 

i- 2l ^ jxy , Jfctt J\ J^JI 

ii - ^' J^I‘ jtf J| j^Vj Jitjaii Jj> jc Wi« ^ '- L ^ , J 

Wja Si’-jaJI ^1 1 -.' :^„ J u., >ia ^ : .,-.|l T« ; ,U s^^dl tittij 

■ J -l x Jr> J* Jj£l ^Ibj -IS -ijjiaj O’-j j-o J^ii ViS ii.Ul ^gj 'L .-dl JJ_pJ ^5-lc. 

^ '~ ^ ^s-*-- -A j^ 1 _ '~J)-' '-" jjC- <* <_ J la • J_; ^-o_Jl JLiLaisJ-o j-2^ JJJ— J 3 ■ ^" 1 * J J 

~- ! '->° ^T 2 '-S-i£2]l ^lr. -■' Jj£j LaJjj .AjlilJl Ja 2I C_i'uJiLa 


\ rr 



» -w 1 1 \%r 2 




JLajjV C-l^-xV ^A - A j> \ v'lr. ', \ A vl^ \ \ ±\\ La JjAj t-la 1,1 4. .., ^ 

< l3 * ^..* <.iiAJ* 4_i^ y? ^JUJljj i-LiliwJ' £jjA ^LAjI _>*•*• 4_a1 v1 I 

*1^3* ^ Jiiil' 1 *db aSIj j 4JUBA]' ^ujUV* *^L^jI ^ JJ^JiJI ^J] 

SaljJ^j .L^-lx j»' <jS ? ' c Uj' Ij'iUkJ' ^ ^iiJ- j'a%_1] 4Jj5Lo] 1 ‘iiiaAll ^l 

^ ^-ic djl^LC t$_' AJUSaJ' ^oUIV' <-f> JAf»J j <J jliJ' jJLxJ' ^ulaUa-o 

iFrancis s ^L^bY' ■ ; ‘-lb ^'j .'j V 4-lWIjj ^jAjJI Lai* 4 jH*j 

.& Sorrell, 2001) 

Auxins £jVI :Vj' 

< ^i-*ju3 _*x^j i -«J j£ VI ^ j'^S° ^5^ ojjjS o jj^aJ UjlCuxS jV' 

Jr-^J 1 .-'^jV' > -jl^V J - 1 ^ ^J ^ J 5 VI J*. L. CU JUS) 

—-j ‘^' ^'j Auxein Af 1 -jA' ^ 111 ' j* Auxin 


2 ' r 


o . 


- tl 1 .- , \ - .\ r 

‘--a - j J-'IS 


*T- Jr.-r* ^-r >-<^- '—; ^ - -n U . ^wi <C. sAAj t b 'ill ]^'\ ■ .. 1 j djljLull JA .j 

J . e -fl 4 SrA aa ^^ ^ CjLuU <LuAj]l 

i jx 3 a.i^ CiLLc. o J SjaU' <J jl£ 

L " s ^‘ ^ ^ u< ‘(Cleland, 2004) U*iJI 

^ ^ ^ ^ fcjl> .^> 

-i-.J- j'^j ji AaiLu cl^aci J) ■ 

-A>:' > >j'-^ ^ J ji Jj^l AiU. V!j^.'j 


• c 


JiH 4 


cX. c 


-> — 


.VC 


Sw-^-axJl JjjUI 


1 


vj— cLcJl 


^jAj l-jjAj 


-^jV' 


-xi 


^ jjj j . n'l djbjVcl 


J . VI 


V ^ ,1 Jj^VIj J^OjVIj 




- u - 




; \ a . > . 


^ ^ s J u V l ^ :J MT 1 ^ Went ^jixji j 

** B °y sen " J ensen ± ^ic. ^ ji^\ ^ !J ^ 



} \ a* ** ^ jLn ' ^ SAJI .i» J> ^ 

^ [AA Jjail ^ ^ eU w °U»^ !> 5jU SjUI U J Jfc 

j j»* J* ^ ( Manl y e ' a/ -. 2004) u^AjSlI ^Vl u^UJI <> ,-■•■ --. 

0 -v )r SjJSJ; 

^,1 1J# II ^ <> JS1 Ai*U]l ^o]| ^ 

Sjtit d* ^ ^ •^ iUc - i J Otu^n ^ jA\j ajsjLJi 

^ill ji Baker (2000) &u a^UI ^1 ^ i AA jj ^ 

w «*u Je- 0 ^'j .<*M o' jjVI ^ oLLj tfill 1 ^ jllo ^ a^UI 

j^u Jj'-y* 44^J' Jj^V <jLi« jjjb l*j a^.u i 

^Ul 14 a jli jlijajjSlI ^JJ CiLill (_kb IAA (jjl%y,i l j^ kJ ,4'UU 

.Aj^V' £ j'.> ohmj ^ jj^£jbU t^jLla I jjj l_j*L 

J-=V' AjUII ^ o jj^jj ^yic. ^LlJI d~=>tL*4]l ^ IAA. jj £jj ^-isjLj 

'. jVI l> -la JJ Aa2jS_ia!^ 4 -v ..i*iVI ^Sj 4 o' 'A ^\l jr, il l i_e ^ - -U . ■ ^ L & j&C. j 

/■*—:V' £j'_>^ ^ Ia^-uS u-l>j ^^jJIj A^^aJI ejkJI ^ 

jAill CiLikix t_iL££l ’yjlj dlua ^ £>'jJI J^aii <>» Davies (2004) _>p*-}j 

^ ^>dl£]l jjA± A ^3 ill'liu£jVi ^ •'.~»"ii i' - ! -( »Lc Jkb lllLill ^ kjjJj 

^Jac. [ > ; J : i -: i _ sr ic. (Ja^j L£ A^lOV' JacV' 

4-^Ajl ^ —ii S * ' . ‘~ ‘i. ..’i i * ' »-> i *~ ll \ \\ jfi'. ■.]" 1 ^ 1^1 - ^-t\ AjC. A—al^j >.—aASJI 

'kazdan, -^-j Lua ^'j ^ ^aV' ^ ji j-o j^iiL jjx j£l j>j fr -^J 

3^ > '-Ajl 5^, j \ ,V_ ) ' 4_c -_^jjj ^a. '<J AjAlL-u^jiall (^IsLIaII ijlL) .2002) 

jjj -^' ViS-o Ac jj±J\ plJacVlj 4 > .liVl ji 4 ^. jJ iI AA jSljx 

j k|j 4 , jj^S ^jc. ^-lc- blAcI Jr*^' ‘^’ u - a ) 

-c \f^jV' aA'^ c>' auxin habituated 




r 






J J 


■Squill 




j ^ ^ r* ^ -^jVI 6- o£A Jc 

^ ^j>J' -^' -^j J) u»u^i IAA 

^UiJVL? j\ *?—SN cKb dj^, ^\ 1j* j jSj L«ujj -L^Uolal 

^ ^ -^J ^ ^ l - LS£H ^jUJl J^l ^ 

j ^ iaa ^ ^ ^ jd j*\\ jc o^jV' 

CjUS^' (> 4?^' .cU^' £uUi Jft Jj^=JJ Ul^J' cA±u£jy\ 

4£.\jj J ^-=^1' CiU^jVl j^ij iIAA-i j 1 ' jftl ^£U: ULn* 

j <u'aUJ £U 2,4-dichlorophenoxyacetic acid (2,4-D) ^ 

iii UU£' *4 2b^ <!U*1 ujI Ja jSl <a1j>> CjI jliJ ^^kJI ^kdlj ^Jllil ^Uil 
1-j 3-indoIebutyric acid (IBA) Sh' jjl' CjIj^I 

J U-aiU JSVi ^>bu-^jV' ‘ilUAjnaphthalene acetic acid (NAA) 
4-chlorophenoxy acetic acid or p- chlorophenoxy acetic JU jV' £j'> 

USjx JU*U jal US. 2-naphthyloxyacetic acid (NOA) j acid (4-CPA) 
rUI ^ -u'^L-l ^-ajLj2,4,6-trichlorophenoxy acetic acid (2,4,6-T) 
jxj .jjVl£ Asia]' AjAU.i Cj\jU]I 4; liuaJ ' A.U-^ ^CiUJl jjc- v i . riSil lj 


^'j 3,6-dichloroanisic acid (Dicamba)^^ ^4 4 - xJu -^ 1 cjlii«£jV' 

J-jJ A»j t«ilall 4_pl-J JlAjLiH ^ AjA-xa. Aia.V jj£d' 


Ljaji 4«Ul l Axjljj djljLuJ' ^ jjaJI t jxij 


^■J CjUjjxSjV' ^L*-o Jx Ul.-i 4-iJUi' ell' jjS_>i]' ji ojUV' 

4-amino-3,5,6-trichloropcolinic j 2,4,5-Tj Dicambaj 2,4-U_-j— 
^ 2-methyl-4- chlorophenoxyacetic acid (MCPA) jacid (Picloram) 



- Ajc - 


a^UII j Sti_jj 


1$ . «-*« ■■) (_^oa1oU (_u*JI li$Jj 4—iajjxll JljjVl ‘■Ijlj diljUil] L-a ^ 

t _ U«'l .. O V IfiSd Cj'uOuiS jtyl Cjlj.lLa* i_>* <_>_>^ lilliAj . ( _jIl)L 1>. Olj^uS 

CjI£jA\ c w^*j »«li& Jl Tadino ef fl/. (2003) CDPPN eft- <>-oSf' ^'jj 
£j’j- cr* 3- (benzo[p]selenyl) acetic acid) (BSSA)j 2,4-D eft* 

^ j'>> ^ Kevers e/ al (2002) ^ L» I^a j ChjSjj uty 

*iLi]i CjLii~£jV' ( Y -^) ,»■* j jij .Panax ginseng OljUj 



as-*»Vi Atijj ^ <wi_Ji j 41 ^ ol^s^i ,_^j : r.r jsj 


V-frl £jl> LjUwijVl Obi 
IBA J IAA -i-i OU^j'vl ,> ^1 ^k 

-* IAA ^ <A a* ^Vt U» A Vj jfc ^J, JU3»j 

‘C^j3b^JI ^ ^AaLil £ j! > 


^ LT* 





Xjl ajc. 

iy**t*^ 




«» - w J ^ Jl **•> ^ -* «M VO «, *,. j*. Ms 

^ %» ^ r*» ** us .jua ^ ^ ^ . 

A/ , , Jf M 0 Uj- ^ > «*-* ms ^ ^ .^u ^ .. ^ 

. .. ^ jl jija,^ y vr o- IAA ^ ^ ^ f5UVc ^ ^ 

jSi IBA*-' -(Nissen & Sutter, 1988) feljj* ^ fJ1 n ^ 

r.^%‘- jfZMjfjiT. ^^%vo Ji.^^ ljIAAi>t ^ 
o'owSjV 1 i> 2.4-D J NAAi> !SS jiuj ,4iUI ;„U>yi Ujjt CuJ fJj 
ulliSj ^ uU»Uj! U^Sl ,^1 ^ ^ ^ 

. V-aL-al^ 1 Ac j^LJI A=^Jy\ J^l A -v m'i 


* 4 k-OU ^^1 LLil]) 

J* lj J} AjUaVb eyi^jll l^-bUi ^ CjUxu^jVI ojLuj 

.> ^111J ci>*Vl ^4 l^LUJjlj Apjy\ 

,^'jjj' v^£j^l ^ bUicI ^ Jlxill I*!* £ jill jla ^l]j 

JjSjj ^lijjl -la^^bj ,^ "> .. u V' Ac.1 jj Al^^aj 4 )>J jb]]l ^Nj C^jjj 

^ ^vC-l^j! ia . *u v l l j 2u < *_U) J >]1 Ajl.ll ^ S^>xJ«_ttJl ObUJl ^jJAal£ CjUumSjSH 

---^ t*- 0.& b^jj (Funada et al, 2001) bjliu-£b*J 

bi <xrjl Cj bj ..£j^l ji j»<a jaC-^Lij .j-ail' bllbdaid Aja.jli. AsL-ial jj-3 v jdlSJl 

->-“* jp j* Jl jLa Aji VJ billjj-v*.' e^C- j-» IAA d Jj-l£ A-aliJL^J Aa.Uu 

^d==»jJ' Alai] liS>jjj.=vj p±A j'lAA uLib ^ -^jV' bill] 0 -bb>'^ ^bij 

^ fi jjbJI ^UiV oluv^bU A^bxi' CjlLJaSSI j* J& ^ 

bb^SjVI iak J Przetakievvic e/ al. (2003) ^ .^J ^ > J® 

& UVIjJij j£] .jaaJdlj Jl£jiljj]lj bilj'ui] *U-iVl ^ Aubb jlSi 






Jjfej .4^ Jai* Vi £> JU*i^' JV Ajl ^ V'j-^ 1 j'^' V=- £_>i j£ 

* » U«-wvl ' J.''1 m■ X 5 Vl 'J 1 , ■'!~~'.., l -'. 1 .i-. ->x\l ' » *'-l l \Uu ^ jSH Aai 

Ax_'jt^iol< CAi}_)a ^-* "-•? j J-'V f'V ^ jW' (.VhJJ .UjjLu 

V-a*^aaliAJ' tljl-aj JuV' ^vicia_u (JA.1.3 ^j-oL-aln^l 


a'...-aj' 


A Ax-1jj JjI ij. jS jVI jjjLj 

^■ > »* ' ^ ' y^i l _)X ^5^ A- 0 ^ ® j ^Uxjj ^ jV' (J^xaj 

;L°A V?V 3 ^1 aljj l£UJl 

jAaj jVV’ laljjjl Jaxj Jliia. jAa Jjaj^l^JI Jjjl ^ 

jAa ^_iI='Jac jbjjj j'Aaj' 4_Ja M3, jbjii ^Uljj .LgJ <j Jj'lilii' j;. <' ^\r 


AV Jjj' '-:>UJl V fjVV' Jjji ^uaL-alJ 




J u 




t - 


c ^' w '-=—ale) Jc V’J-^ =-L)Jj lai_J=J' l _paia. I1 a __iijlj 

■ k “- J ‘ 3 -^ j J) CJi' £j> j=’j --^ £ Jaj 

. . V VjJ* jVV' aL> 1I Vj .^JjjSfl J^Lnll V^J 
1:1 “A — c ~'j ~zj-^ *—or 2 ATPse *jjj) y~A lli'llrJi..:l 

“ -^~ *’“■“ Ar 2 ^' V J J-e J;i-£jjA4^J'J Jc^jjl^ll Cjljjji 

J' j^3\ V ^ W^' ^ a 1 a j ^ ; ^\M 

> ' ■ iu£ fi V| *'_i ' r . 1 '_li; 

• ‘w'• J * 


vi • n *• 


• I Ml 

■3^.^ j ’ 


U> «v 


\ > • 






4«.^l v JlxJ t >> 

'—» *— . 


i ! _~-> i -=^' 


“■?! —'— 1 -ljS M J ljj'li!l 4 . jU'.l ' '^i Y 

■— tv 5^a3 :ol. • J^j .mRN.A AV' 

A-'- 1 ---^ uS-i i-ij bj'jJi 

** • 

^ - s •• iLi -^ I ‘‘As o^j ^ » IAA Jaoj V.V' ! “t 


Jl 5- 


>r 



J *y ^ ^ i^vll > v-*~- J 


Ajjlfjil Ij^XiJlj *£.\ jj 


Ajlj ji A mil ^ $\y* <J.lK* ^\nu CLiIJ-ac. Ji l*IL 

J) (Davies, 2004a) j^ ; ' -*j .0^^ iSjp^ • laLiiJI ^ S>'y M£jV»j s^£Vl£ 

^J' A y\-v Jtc J) ^^j, u u ^ bU ^JaLiul' 

<]UJl AjJLaJj Aaofti ^J] < Ml \ j l^aiii Aulil] 4-L^Jj. w a ft H <!L^il txjj ijll ^ j 

^ oVi-v~ Jl ^ • \ \]**\ \ JjaS i ^ "i w ;.a ! ' ^ CjLllll 

fluxj i AqK^ J l AujasJI lIjLiIac. j <lJl J_^xa i_i^UaAj CjLuII aJUJI 

. Jllll <JLR* d!fc ^y 

jjjUllI .2 j Jj i' i (J SuJ a j C . ) \ n ^ ^ jbU (^j ))"* ■)' 

jj j ^-lL. jjjllll .-?■:*^ * J * . ^ L-tfr ^ j'c5-^ ^ Jy^Jill 

jr^JJJ £c-j'j* ^yuSjj\ Jx3 ^pjij .J^hV' ^ 

'-^L'l ■nI.J v'' X-V ^jx S^jjj aJIs. Ax jjx JS JixJ ^3 ;j£J _>^V' jAll t-li l x lVu 
f*^ J^-rJ <h iJ^VI ^-'-1^ jl ^li]l V Ujjj 


JjU-.l AijUlo ^'jSjh A^-jVI Ac'jj > A411^x11 £•'ytfl Jx*l^ 

;AjjV' U,i^Vl aJ 

^JaLc^VU JiLxJ' vlllx yxx -Lsljj jl Jaxx oalj j ^^gix -Jlsl ht^jV 1 ,_]x*J 
^LoiLy' ^>.1-J A j x ^"' .. ) ^xcJ' ^J_^J1 AiJLflllxJI A V ^ i l 4 '1^1 1 ^JlliJljj Ajjjjl^ 

Cj\c_ax^x JalfSj* SjLjJ ji Terzi &Lo Schiavo (1990) j^Aj 

'—aJU. ^ UX-J1 ^2^ J4*x o jlxx Jc. Ajj_A^' ^waU^y'o JAixl' 

.Leljak-Levanic at a/.( 2004) >_? jii 3J« A ~'-v i ji ■- 1 . '-■ ~ i 
^jaxil Ax' jJ ajI^j j“ Aili a^'j^j' CjIjoJuII ^lc 2 4-19-1 y > N '’ jAhl' > 

^al' ,_vJl£J' J-'j^ J^/^aJx r _ ' j£jh £i'JLf& J* 






b^Jij ^ijj 


p.l, 3 -glucanase *>) v> <WH ^u*SM ^ lAAj gi 

j*J J p-1,3-glucanpolysacchridcs ^Uli J 1 ^]| j* ^ 

Utfi ^ • l «* UJa -J ! ^jj- s^j JJ villi ^ ^| 

• Oligosaccharides cAjjja. ^us] jj 

£ -^_>* & j'> c> Jic. CjUu^j^I ^ Ui 

^>- 1 ' J* ^ ^^jV' J >t >A_,bU a^L^ 

.c_Li£U! CiUUo J] ^Ij Ajkll ^^j^-illj 4 jSIj^| 

<U’j-»1I J .UV' ^ J^loIIIj A3jj^ v_Li£Sll ^ I J^c. 

L** j_& A? ‘L> 0 ua^UJlj JAjxll Cjlc-j-aa^ JaLujI ^ Juj£ L^ln.Xj^l , 

ly* aJUJI J\ JJC aJLJI a^LJ! a^*^ SjIoV 

^'uUc ^ cPa-“^J' JaAH JJ^l' f*UjJ lj.-r.lV),.,l 

l^uJ' j>k3j ^^Jc. villi j^bj aj^vi ^j'>i ^ —LiSjii 
j 1 Ji^' jV' J_jji«d' ;>a ^-al ^alJ .^-ilaJI JJAxllI \g ■t>*\^'i JJC. Aillk-al' pL-aC-V' 


^4^-1' J* AX-ja^o ■— tJ i ^ . 'il l A_iLao ^ n Jjjll ^A eJjjill 0 U^I II A-llba 

-“-4j' J- 2 *-* j' Dunja e/ al. (2004) -^j 0^ . 0 f^' “Sf^ ( ^ La. i Li a^uji 

•^Jr - AjA*a^J 1 A-ia-Vl (J^-lj-all plii! jjjJl ^pualaJ'-J JjM-al' £Jxla-a 

-i j—j a^VI £t—o.; a1-i >ja lJ _3 !2 a .13 j .A_!uj]I ^3 Jj± ^ £ > j y 'J\ 

J' -a-ei' jy—£jV1 “»J liF ^4=^' 

■-^JJ—' JAiJl i ~~ '1 r. ^ .- ~- ^ JaLujL) ^^lxluill j A jl*^JI ^3 ^jl jjJl JlaJl o3^_) 

^W-SjV' i_UilicJl _pl'j ^.1^.11 j ,-_Li£l!' ^ ijijj l-a-o 

a ^j>l' o- v-i^-'.. J| j^kll'j j^ill iy jlfScVl ^3 iijj J ^ V ^j'> 1 
2^' jV' ^^Lkl^ll jr^_>2' vr-^j J^' J ^v-aL-al^l J-^J 

^ ^^.VLjj / ',,,!! ^'__j ,_^ ^^11 , . -' V! ^Aa^I Jhl II 






-UC- 






JJ 


\iAA. lAA 


JJ'J 1 


J 


U^j jVI J^J .^-S> 6- >i t y Jc. ^ JJ 

j s ^'**■*" J 5 ’/^ r •- ' • J! J-U u^a JU. 

,Uiy ^ “ J) u^H 5 -5U.) Ufi j£l . jlilill oli 

w 

^ J ,> f* J' 1U JISH 

j 1 *- 1 ' J u ^ sai ysuii dsa jc .-.n,,.,< m 

» ■* ^ 

;. J JaJI J^'j J Jj9jj^KJ> o Jc J &| t ^lA,\ J < J -, ; ...M j* 

^ JaJ' ^ ^ JUJ ' CjU ^J^’' J jSl .UL^JI <k^ ^s J ^ J! 

VU 1 ^ Cd£ 131 c-Lu^Jl Wvi 

> m->. 13 ' JJ^ ' c^-’W -1 OlJ^- 3 J CjLuxuSjV' jja CAj^uII ^ ^£jj 

^_jSJI aJjSjJ' v_iUV' AJ?Jj jM J' u-al>Jl joii3 IAA ^LuJ 

J>i. J* <^3 JJj tllljjJj jA\ QMJ jXi Ja Luj 

-dJaijj .(Francis & Sorrell, 2001) u^j-V'jV' ejl u 

-il \j .XjVl jx >l£ J^j-J (jljjl Cllj-la. 7> JY 1 p J;x ^Ij'.'^kl 

flla2b*J •■ t-'S~! djj.1^ Vi j.!j Aali V- Pi^V Aju-jJI d3a ijj^ ^.'af -j 

CjU—tSjV' ,Jc- 2jj^x Alu ,i.lV: <xJ Lllc J t jjAaJl ej..c£j jlu AjlSu^JI A u./»l' .lii : 


jL:j J^xJi - Jj>. 


l^isj jjAajll ’-jjtiJ ^ £)!' aJ'loo—'V <JUll aJ^. j^JI ^_j Jaas 


rr_r 

•V. 




j'ui'j Jiajl Jj^->J' Jjj jj^iJ UlAkl-il CjLu-<jV' JJ^i IBA 

3 jSl ‘A-a'^^aioi i a, a ^J) IBA Jj^j JJ Van der Krieken et al. (1992) 

cd!3 


*, & 


■5 


■~ 9— —1' r"vo __-_Sj-_ 1' ^.Ic- J # A . .;. L.-i V j' Ajjj-^-3 J C 


J J./ij3jj^' JJj'j^ 1 tJj* ^ - 




^ *(Singh& Syarnal, 2000) Sj WJ J 6 * ^ -' L ' 

^ J1SI’ G -,l Jc- %T . JJ J-u ^-31!j W 


•all 


\rr 


fj &a Jl -lie 


ijjUil' <C.I jJ 



Jji' *-u U!l JS^j^JI <iklo ^ AofiUJI jjjaJl jj<r. 

4>*2I J\ U£ .JUll uUh-111 Jo J]| ^ ^ ,-,i;,.„< j Sm 

^Vi fSIJSj J&d Ol J! JA jjM J) .0*1 J. (FrimI> 2003) 6^SSU 
jU “ cfi ..uM ^ ,S ,>_, U5UJI ^ ^ J) 

^ ^ ^ SJI ^ u 3 *! **-J -WUJI J. J 

m 










y ^ ^ ^ Vl “* ^ ;UJI ^ Uj Oli^jVl J JJ ^ 
^ >“ “* Jjj ^ * '*> .><c^^ ,U~J! sujy, 

^ ;> -> J -^' ^ JalljJ js' -.juni ,i» o' i^a 

IAA o* ^ ^ - k s >" V alfl l*Jc jU* ^ 

a lf4-l '•>“' ^ U J-^ 1 0ijS3 Jc SjJ a, oULill dlS o J>3j 

O^' iUj “ 1 ' ^ V! ->>* jJ 2 fJi IAA o^ 0- ^U3 ^aij 
(Celenza J^o^' 4 ^ >^i-t J Oj-«j*Jl j_,J dli 

J2U ^ o' J! ^4 i-tjjll ,j* o^ .er a/., 1995) 

.lS^ 1 4Ji ^ S j-iil' 3 q •-!■> 

^V! a}jU . r 

dna. 4-wsjili oi* g* ^Ualj V *Aa£jy\ Jlul£ ^jll ujjUj]l /yo ^c. *JL* J&l 
lillj Jicj ^^Ic. Sjji^ jjc aIij ^ 4j=kVl jj ,<il b^.i.!i ,*•>'w;. ,i ^ 

ixj <i^.V' Jr^'-j . 0 -». ;;>>H (j^-£jS ? ' J-a ^jl^ ^'-ij U 

■‘-la'-jjijl j" ! “-lia-j ^yl] ^.i^llj jY \ J)j£__>!: ^-«.;-i]^j' ^waliaJV' *--q Loj^i* c 

^J- ^ «-^s jj '-~^=^ ^Bozhkov e/ o/. (2002) J=—* .l> ■— J '-.'-^j^ ^ 

PiCCa Al.y^\ y .u £3.3 jk .j jV> -- » - .n— ' -^ic. -Lz. jj-J' j-ia. 

.abics 

Cj'jy ^.V! J ^ ^ jJI ^-jLilSL'j 

^2 ■sA^Sbj\ jj2J Pasternak cl al. (2002‘JJ^ 1 
fj^Lj jSl LS jo > j j^J' fSjI* 0 2c ^ jjjb J) (*>> 

J V-NJ U5: .^^jjv^JI ^5 ^>]' (*ijj J- 3 O^J^' “^'3) 

‘• v ljUiJIs ^JUJI ^ 


>ro 


4 AJC~ J^4V4/J 


AjjLuII jj 

ajjjK Jj-A. • r jl JjSSUll ,> J_vA •. • ■* J J^ 11 t> J>uU 

^lo yjai jjUJI CjU . J>^' UiJ^ 

1*113 V ^oklbj <i*V> o:j£ <^Ai ^ <V- 

cjUu^jV'j jLJi jAjj o“ e^'-> <J i,j3 ^ ls^ >Jk uJ) 

Ajj .(Lazzeri *r a/., 1988)V~~ ou& W^l’ AlASJ l*li t> ^1 
^JjV' SjlAVl jjSsJ ^lAl IAA Aliau^l Jc. Aiull aSL-mII cAHuAjSM J**; 

We <?/ a/. .Thomas <?r <?/. (2002) ^ ^ 

Aux/IAA V* AS ^ jjJ Aj Alii> oAi auaj lA (2009) 

<* S l-yty jjjjSj AillLiSailj 4j_aLkll cLiUjjj^^I tlyj^ J> ij A' 

i j<^- 4j v . ~. I I iJ^V' jJjSi UjlAluil AjjtfLoV £J^>-ill (jia_>*-!! '3 a (j*J .(_jTaaJl ClLuj_jll£ 

^ , h ■ Sj <^c-a ^_lC 4 ^..•>.1 1 4 1-w Sll llA.Vij^ jS/l t_J*^J l^~U X^j\ AjfLulfLiA (ji Jjil! 

<L_>A ASA 1 JA j*JI ja*J Jaxj Ljjj fS jll L5 ic- Aiis ejajU Vj 

-LS .:i.^jV' Jail' u-lc. jjjllil ^1c. aJJC. ji ajiiUa 

f Ua&Vl £jt> .r 

Aj^j^Ja Cjl.Ui-cS jV' <ji 

w JaLL lilj . sli V '^ S jy \ l^j jlloj Aa-aill S^Li-J! 

aJUI' 2 Aja 1I ^ L >Jl£ll jjjSi jjj ^ jaS/1 ijjjSl Ja«_o SAj jl djllu^jVl jAjj 

ia'-jj j'j >—x Ljaxl l —£jSn jj£jjj Ajc- jj JjAaol 4 _i^aI i*l'«jA jU'i /jSJ ^3 a 

LoU 1 jj.i Cj'Ah^jV' s-A:j .AiU^-cll j^>j t^pUll ^jllb A3 

^IjjSjjJI .( '-^ >2j JSlj A-uA >H jjA=JI (jjjSi JjUraJL_jlj jj^aJl P j'Jh 

^ Jj’uUjll JJ^A' t >-H' djUaJLjl ^gi 2JUill L-i l~' i..< jSfl ^ L'-in^ 1 

®-Wj 1 ^.' '-A J U 5 ^A' jAjol! J'^c a’i , ,|' He. jjA^Jl ,jj_j£j -lr'--.M JJ J _4.^.nV' v J'j* 

(All et al., ^ AH dilluA^VL. <LUAi w «J jjjluiM 



jjt jj-W-i 




>y>* 

Juniper oU4i J-^» ^ *, .(Cooke, 2002) j 2008) 

pjj Y ' 0) ^ ^ £J»> ^ V*» />Wcea 

^ 0 / o f . J* JjM Cxjfr ^ c> W^'jj J* J»i9 ^lii ^ 

^ ^ ^ ^ JJ ^ £>VI J- J** %n ^ oUUll 

;J j*JI ^ o:>UUa11 c>j . (Loureiro et al. 2007) j>i> ujj£ ^ 

u ■ r> - i - ' ‘ i> ^ oc-U-^V' L. ^ J ‘-Illj-J 0 -iC <iull I^JC-I jj ejlc.1 CjIjLuJI ^yic. 

(De Klerk, 2002) l3> ^ <sL^\ lilbSj A^OJiyi ^IkL-Vb 



c ^iuiSjVl JaLiu ^jiuJ 

j£j3 Je. <^Jj\ &J I> jj f^'j '-“•A V 

^•dlj IAAJ JilJll j£j3l > l~J< ^ ^ liSi ^ yUiJI 
^ ^ JilJI [ A A .JBiVl ^ > S >> JI J "’- >JI ^ ^ ^ 





-Lac. 2 


AjjLuII Ac-ljj 


j^-rwr. L ^yc. ^JIaj cljliLli]' -A^j jxu\\ 

1AA-J JliSSV* ^ Vj <ic JRN A V ^ IAA ^ ^ii 

w «lj ^JuJbj w u^m£jVw* <IxL*-a13 vIjIjLlIII ^AA Aj\ >~ uJ Ja*-x CjLlJI (Ji.lA 

W - * ' *"" J \j£j£ sJ'-** lkl ^ v J>Ua jj Jjj_^ll' ^yx^AJ ^-3 v __ 5 -jL*-J CjIjLij ^3 <7k»J (3-oatlujl 

> Ai S L '^jj^ <3 *»1jAjvjj ^y*A u\ IAA CluLill ^-q b d)lj_u_i£ I 

^ IAA-J' W 'S* jla.c^JaLj e jjIj ^J) -LaUjaV^J ijjl^ll 

^r * s . : >\’ CjLLvC ^J^il *Aik J^u jn. J 

-L-X W w - .u>x l j • vjj^:' -GaLAa) vAjIc-Lx a Ax_i 3 iCjtiill 

V- V—J'j vilj^UA-V> w AaxU. <kf] ^ ° JO 

.l5 ^>^*' CjIjSja] 

^ - '—Jv-i£^xJ W w ^ * : ‘ ^ <*-LxaxJlj A uj;Ini ' CjLIuajSjVI (j-o ^l£ Jc-llJJj 

^—r ^ wJ^j *J-*-^' ^jlljJ^J' vxj ^^iti US uMiJl 

-A ^'-^jj* 1 ' ■W’jj conjugation 

*'- jl >—'-' -A j^xj ^ IAA Jbub CjIca** Jj£2 L±J 

*-£#£** ** J j^-j Ohw&ilaJlj 

'^'>' bjl^oiA Jl^j _Ij^J! IAA 

' - —■ -‘ - 1 "* —A-° A*~—^2 Ajtci. £.1 a JiLcj <il]bj 

j Berios et a!. (2008) ^ >A > ^\ 3 


r• * • i 




.’n 


^ 1| . < V ft J t... 

^ .Woodward & Bartel (2005) 

• V; ' r ^ -' > * 1 ^ bj'^Ludl Jj, cilljs ^UUI 

^ ^ ^ ^ ^ Wju ^v.’jus 

^ ^ ^ J.’ ^'—2' 2,4-D^ iij^jA\ jj& Jl cjljil 


er^ A—2' ^ ^J'Ji v_jS j *]\ 

> rA 


,C ^ 



Jjc. 


uxiJij jj 


^ ^ 0jSi *** -VJ ^ fr. gUl ^Jj, Vjl 
jU ^ ^ jU ^ ^ WJI Jitj ^ ^Vi 

>2 I* -^J 1 ^ 1 L-^J ..Iji^. JtC jj ^pUill 

Ji, •'>- > iUU1 >^SjJIj a-SjVl J. fcjSUi 

jSI^ ^ ^ ^ ^ Ji=jl ui»V fjt2 ^ JSVl Jc . jjb /y^jVl 

JuJ' > >U ^ J>>jj 4_iiiJ| ^ 

Jij* * ^ j'j^i 4, .(Woodward, 2005 

.?P^ Jc. 1 jj’J J A_^i :_uic vi ^ 


***-&! £ jl> ji 2^jVI o^i 

Ucis ejb>_>?. *jj— 3 _s^ ^Ai'u^ji Cji m,,<; jV' A^. -. yi --^-, 
jjj^J' J^*^' J-^ 1 ^-'J' IAA -1' j^jj ^jij .1 J* Jai kJ ii ? .jjjua ^ j jjc 
^J’-*-9 jj& JJ indole-3-propionic acid (IPA) j IBA • IAA j -b 

Ui’->< ^3 b^;_jA-o '.J.J^ CllLo^'VI dll) C. '■» I") dliljj dlLnjjJ • A. ' a. 

4illij JJ*-*~ If * 4-d a d VUijjyi sAA A^.jJj LCliJl Jib Jja—£jV' i_5 j-' 
MjV' J^ 1 JsV^’ b-^1 4cj_)bJI <=«-«jV' b!*i Jib (isoenzymes)^— ; 

V '-C-CJ 4_—ul' 4 «' . .'-1 , 1 i dllj1 ^_aA i J-i' jC- il»J lAjy£_JJ JiLlJ bo£ t4_ulbJI 

oU y£. j.I ^ l.- . b, jJ'_jj . e .v^’l i j jd-1 1 l _Jc y.‘ djlajJjV i jjl 4 _j . j 1^ 
Ja.1 >j' ^ pci oxidase jj-' J! ^b-'j- 5 ^ bjjldi ^aj 

^V' peroxidase j£j j ^'jj ^bUdi 

^lijlsaxena ct al. (2000) ^ u^j^' cr^ ^ Jb^' 

4-'jj' Ja <sh^ J^'>- jjLJ' \*Plumbago zeylanica ^Ui j^^dL- 
ij^ ^’ __L 3 'M J* ^V^.. JL bb'-^oJl ^ _oU2' j A^Vj 

,2,4-D /' NAA-J ^lobcJl IBA .?' IAA -j '>>b ^b' 1 




9 ^’ j i itijj 


.Ljjjj ^i]lj CsLill ^^.-~' i ^ J jL& U l _ 5 Ii.U' Jjjj <Jj^' t3f“ ^ 

J*-aill l^Liallo (J jllJ \z .\jjj <vtalrJ l J* OpdL ajj^j 

^JjUilj t Hm~l i _ y l3' uj^uIjuiJI ^Jjjj . jXu^jbU ^jUA t l l (J- i *- a ^^Jc. ^^JUH 

U ij& J^*-* ^ jajlj J] AjjUllI £l y$\ ^ j^jill 

y i u a j ^3^' <-JC- jtyl ^ A-U-ai^Jl 4j^S r l ,jjj£j -laJJ I ' -t i a. _4jXaoJl <1*.^ | jjJaJj 

jjAtlV' ^ jjl/^ale '.• mi jAuy\ jSjj ejLij 

Jai e-iA ^S ^ylluVl ^_jl*xx jjl j t<jJLuiaJl 4_ia.'V) (jJjSj lL A'i-s"', „ l J| 

jjjSXaJ'j aIo'-aaII Jajjj L_i»jij <C.lj jU a\a»."<..'^' “LjC.jS/ 1 t^lc. »K-J ^jc a jj^jj j* 

Jj±' AJ^U 0 wjj >c5 k'il jJ2SV' c5j^ J <JJ_A» U& Ub^^i jjlaull 


aj^£ ^.jjj IAA-oxidasc cJ^> ujLujjV' IAA-J' a:u£i J^x-> ^Jiii 
4_U | ;'.'‘ j-J' f-Al 1 '-** (j*-^ 1 IAA aA-iSI £io ^1 Ai a . j . Ja ]' Cj'Jajid) (ja f 

^—-^J V '-.' VJ 4iO 4^-ujYI ^ Lit t_u-all 4JL*» ^ ^iJI Aayyj bU 

Jlx jIjaJI Ja*J .2Jjlk/2l J yA\ j _J^J jA CjI£jaII oii Liu.\ ^.J.UU 

• IAA ~' ^ J 0 J 1 ^ ^ Ji U±l\ -ALJ ^1J nadh 

•V^J ^ Ua IjjJ S^Vl ^'JaAo l_ul!j JULj 


iaLilil ^ Aai^Lail CjLSjaII jjJ 

^ > >Si ji 1^1 j ^JUI CjL^jJ! Jc. j'L, 

.j< j\ AjjUi aj_^ J 1^1 <ik 

^j'> ^ -^' ^ ^ ^ JJ^ JJ ^311 ^UjVI 0- A:^jl LilUAj 

^jUU]' SJ> ^ .(Sharifian et ai, 2009) Wi’ 1 

J U* ijj^t ^ J.US l ^ T . Ll4j ^ 

^ ^ ^ ^ ^ IAAJ Jji- J.U£ ^ J >s 


> t. 







y 


s ^*J 


* s ^ Vl * a ^ jVl ^ ^Vi tJl> ^ J ^ w 


^ ... kj-, » i v<q nr 

.U-* 1 <> *>** ^ ■»* s V*ai O' voMi ^ 

jW > jis -»A ^ ■ s ^' .UJVi _>A~ j ^ ^ j, yUiylj 

0 «j5U > ^SUI Eucalyptus tereticornis v^SUs oV^yill 

^1 01E jc. >~]l J* J* 1 '•_>■** ^ 0*S J ^ _*0 ^ ;> 1| ^ 
J\ t*ji ^ d Das &Mitra (1995) i^V jSj ioJI JJfr i ^ 

-j*Jii 3j . J^4- j. 1 ^ 0* y ^>ui!l CA3U11 ^^ ^Uij| 
** CjV^i ^uoxj jjjIj <jLi5 Rustaei e/ o/. (2009) <*-1 


J*- 8 J C 


J'j r'^ 1 J) phloroglucinol i> j^/^l» HY <iU^I :u*j t JAA 


^Jc jjjSj Te-Chato &Lime (2000) .A-ujUJ 1 ^ jiV' ,jjjS 2 

j-^rj .vJA*"' O -0 V't.o JUxi^L) Garcinia mangostana 

Jle ’■ a 1 *1.^1 (> j-c l jC- Ql.u^jVI ;Jx3 ;jlA 


fjjiJ -_^j O' ajj^> ua.1 -iSj .phloridzinj phloroglucinol 

A Jxaj L£ _j!jV jiO?. jjiajll ^->.uj J_^ill ±Ay,N polyphenoloxickr 

j AS Jjl-JI' A_0-all :jSii Ufrij&l jAl\ Sj&Ui -kuE ^ 

Trapa japonica phloroglucinol J Hoque &Arima (2002) 


j'y, ac. jOiftll <- > ., S j\ aJl^. 1^11 d)V>jjill J-^° c) (3^ ^ 

,jj^ Jc. .jfa V-iVl ^'jj ^ J* 5 * C>“ > 

t- Uj5(i. iliV y& ^ ‘^ IJI 

>> SJI^ Jc. ^4^JI o' J! "'J^V 1 J-^J 

u >- ioui Wvi o^ -> s ^ Vl ■> ^ 

CjSj .iiJUl f iljliJb ^1 ^b0> W-» -* 


*J«* - - \lf. 2 J* v * 


ijjLall Ac.\jj 


J>sJ* 0 - ji JjU-SbU <Ls’laJ' d^dl jjvnkl' jjkudl ^c. Cjlk^^Ull U ^J 
JV ^-'J .<A* ^ <^ Jj^' ^ ^ Liai^u> JjSj 

jj^J' ^ -Uaj Ulaj jjAJ' Jjj£5 < Ail 4-* jV CAlySj^\ J* A*±>ja\\ ^j'jaSJill 
J~*liJJl ji Audi ^s IAA j£JJ <^a' -^j .JSl jjSji Jj 

<iAJ' J#*Jl -Lu^i Guan <?/ al (1997) •£' & JU\ 

j£_y £ <j!aJI JJ^' Ui& ^ ^lilll 

wc . -.c -. \* Jj£j> ^ Ir. ^->■ "■ Jxjt-all ^3 4_lAi]l ?-^sY^ a>l » .<dJj i__iaC- LaA^j 

^uaav' joaN-’j .jisJ' wl c-Uji ^Je.' ,_5jl^j jj-^d' jj_£j C A < ^ k J - ^ J>y^' 
J - >..< JJJ. Jt *jji) JLaLli SjL’j £-a JJ-iid' ‘'-JOJ Jjl) Clljilljll cjsj ClC- Jjuill ^jLu* 

«dis2a-J' catecholj phloridzin L&* sd>r^' cA$jLUI <lJ-*-dl Col 

Ascencio- ->j j Sj-Lc»Y' CiiC IAA J- jjSjol! Jc. 

Cj-jj_' *ir J) phloridzin v> j^/^*- r <i’—=' ji Cabral e/ al. (2008) 
—'—V ^-r—' dj\2Lill ^.’^.Jll j.uul' ^izi Carica papaya CiUcl aja*^JI 

^3)1^1 J-lx-o 


J J*~ 


s.i ■* jP- r- 


—‘ CV_^iSJ' Jx-Ja —i —V: ^1 ^ jik’V' C)'_&j.d' _Jo AUxJI lilliA j 

S:jr=d' c,'’_2a*J' ^ CjI jjjb l$Jj coumarins 

6 11A ” “- 5 —r J —r* J- 13 ^ d' 1 ji—JllIj > ;—a.:"illj tC)'J 

i Cjuj£ J^j' O^A Jx u Cjl JiSjJ A y . . >» l IJ 4? \ll A_^. J ( _ylc. 

^ ^ ,jJ ' ’-' dAA-1 Ojl*-dl U Jfci A^Ji\ £ jl> J 

coumarin j IBA > ^ J (Nandi et al., 2002) 2^V .So^V' CiU ji 
^■ t>Tosine j .Ceclrus deodara sJ^ 1 - l _ s 2c- jji=JI jjjSj 

J-j -dB CU jAdl 

(Tartoura o/., 2004J s^SVl > IAA J=^ SJJ ^ coumarins 


J At! jj 


XaJI . 1 *. 

IAA c* ^ 'iljUv.j ;u jU j, GU^jVi^b 

^ uVf t->'> «*! l + aLj *! ^ :4jd ^ JI ou^jvi Uj 
lA A- J* 5 ^ jl l<i ^' ^- Ul IAA -11 ^fuu. Jc <biUJi 
> si'-M 1 ^ «* 2,4-D Vs ^ jSj .oxidase 

>W SjJ 2 > 4 - D J **-*&' iic. IAA-oxidase Alii 

> j^J^ 1 i^ 0 ** 1 * j' Jli V) J) Afii, UbiSSlI Jc AS jja ^pbiM 
j, JjUu^jV' j’ 1 t> >lk*iSf' uJj^3j L t. ^ll l pjjiV' jo£jj BjLjl 

^Jl ^JJo£ >Uojj ■—M' (Ji-b j£\ jAill CiUJ^lo /us 3Ju^.jJI ir j.A J l 

. ., 1" ) 4JSUJI _>ac. o^ixj diliLoixl CjUlusSjVI JiLu Lo£ .JlJ ^J) ILusUll 

j&ij ^j^M' tUiii' ^ji\ jj£Jj ^W \a} b^L»Jl Ja.ala.’ij .(tullr- 

k-_J' ^ IAA u^J '-^ .f v>» A—_>&' <j jkJ' j'aaJ 

J* 'J ,»juL - ds-Jl __^ 1 C- .iTlVLj AuiaJI ^ja 4.1a. 1)^6 jJC j^ua ^2 ^ ■ j-usl-d 1 

cJjJ' jit IAA ^^dc. A_'jlx-«sJ' ulil-iaxudJ jj- -Ivii ^ _d 

^jja. IAA Ijj V) V AjLlI' - j^- ^ .i_?A=- 

2 ,Ui l £-13 J*laJI 13* J»_d A. nktl l <£_>sjl 

jV' /LlklVaus IgJc. JlJai CjI£ja1I ,> <C-JAS^A ^VsxJl 
'^>11 -Wvi ji JaUAll vijUill Jib 0^J^ 1 J 6, ^ 

iiA V wil l iij^xus JJC- j o^ax-a l1sLi£^>aJ' J-sC- 4 Aj ’'^j- 9 tl£I 

(^Phenyl- -j 2,3,5-tri-iodobenzoic acid (TIBA) 

’ #-1- 1,2,4-thiodiazol-5yl) thioacetic acid (PTAA) 

.(o.r J^) Naphthaylphthalamic acid (naptalam or NPA) 

^ V y o^jVI W ^ ^ 


A 3C. J -j \ 


<^»jJ\ <C.ljj 


fjStt .JauSjSB Jliul jLbnJ 1+&1 AilaJ* iUijVI ^ UJ-Sjty 

^j'-X J^b b.1 r, jVI <*-ixj Lax IAA d lJ®k]l (JxlaJVj Ja l J i _jVk Cj\jS^ xll 

. 11 *. jLkJI LXk .^Sl jj*1\ ok iji*j !5Lls fjj tA-kJ' £jU. <j3) <jSj* 

ji jVL) kujj ji jS-axll Jx jkV'j JjU^jS/Ij klAj^U (>aLk laAl*i JjjlS y, 

kUjVI jV' jL-mj c>^jV' ojj ^kLu a3!Ac. ^Lia J naptalam 

^ jj.X jVI Jaj ^ic Wa» i. ex Jjj tT.ll ihh£ jVl djIlLba-J kfLoll Jxall (jl£ .(JxkJlj 
'kJ |L^J JxUxll gl-uJI ^ Jl£_> a 1' ^ Ijjj ji ^ijla]l J>x <jli AjjiiJl jlaJI ^ 

^L-oLk ij jlkJl Jlx-all ^ IAA ijA**Za\ TIBA Atjj ^kia. ^uLuli ^Jlkx Jjfc 
^-ij^JLx jac. Cjliba£jSM CjIj IxAaI Jlj Laj Jsxui^ll 

.(Machakova er #/., 2008)<^ 



2,3,5-m-iodobcnzoic acid (TIBA) p-chlorophaio\yisol>utyric acid (PCIB) 



2.4,6-T 

CjII^SjVi CiIjLJm ^jUxjSII : o_r Jib 

J B-NAA , phenylpropionic acid Jk cAk^jVI CjIiLj** bjj^kl isj 
1^3^) Ik. kJ£Jl biu ^ <^»Lkjj <*^VI £ jl^x VUa I jiriBA 

^ £* naptalam <> j^/^k o. jsja (Zhang ef ^ 2004) ^jll 
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XC- 


j 




'jj 


w> 


jfi**** ^ IAA J ^ J “* ^ ^ ^ 

> ^ ** -* tJ> ^ o** ci **. c^J* uz J. JIL J 

i** J* ^ ^ ^ JjS na P ,ala "> ° ■ j j. ^ .., 

^ p-chlorophenoxyisobutyric acid (PCIB) oU dlliSj ,^1 ^ 

> *** £'^" ^ ^ J 2,4-OJ JUai j* 

^ ^ -* ^ ^ «*'* a-SjVl j. ^ 

TIBA ,> >V^ ^ <iU=u_, 

jCaparakis &Alderson -^j ^ ‘Pelargonium i^J ^ 

^ .Capsicum oUSUl ^ T i BA J (20 03) 
^ Cdjlja c_L^UI u$Ui JJ ^c. Jz. JU ^ o^S 3 ^\ 

vL«bUMj CjbL^ jijjj LjJ ,vJu;<^' U* c-, i-,,...< ,v/i jj 

!*U d** C> JjM oL>S TIBA J-*S Ais jjVjJ, ^jS ^ ^ 

b-aL' J4/^' TIBA lU^Ij .(Tyburski & Tretyn, 2004) 
t jiV' J*j <^U1' Jajal JjjII ,Ja A^AuW £ jiVI ^ jji 4_ix JjlLk 
£J>> ^ *^V' ^] ^*^9 r j^jld -CiaLjaJ ui .<uiUJl 

J-.& ^ du oAU j .(Voyiatzi & Voyiatzi, 1988)-^j^ 1 


^uaxj jx J^ai'j2iij TIBA -5 U^j j ^llo £jl>> V-^>1' ^.V' 

^ISj} O^yiSuQ J- ^liil Cjl 


Lilium CjLoj^JIS cjix^ Nakano e/ ^/. (2000) 

jlS dua. jx j$Jl YY ^ju juAaJUijj jJa!' _>-»t f*-^ formosanuma 

J-i*-o ij^J -k»^ a %' • ^La J_ya ■. tt .4 ^") J^*-o 

43 ^&Li' ^ ^J\£J| y^ SjUI^Vj >u «j! 1£ ^5 JSI ^lj ^ js J- Jai ^Vl 
6 ' J T BAj PICj NAA j or 5 ) -^' ^ J ' L ^ S s<at iiUi3 .' 


Ue 


j <cljj 


-lit JjjAawt/J 


N-pheny 1-N-1,2,3 -thiadiazo 1- 5- j benzylaminopurine (BA or BAP) 
vIAiajLJ <1 ylurea (Thidiazuron or TDZ) 

^5 <!uj J-l*-) <SlLjo] ^ j .TIBA J* »- i» mViII 

ki+ij ^UJj) ( > - r ) (*j Jj-^ ^ 2-*^' TDZ, BA A»j 

jS>J* jlS villas TIBA ^ ^ <aJUJ' cUa2»SM -UCj 


J >w wJlSJt <J £-o TIBAj ** -*'» t UV ^ CjLuJuS ^-U-koJl ^JOJ Jiljj 

v^JC-lj^r <luJ' J-* - s Ju1^1a 3' eUa-i^M ^J^v 5 JJ^* ^5^- i-ilijil 

v_ w ^A*-x ^uali^ ’V' ^ j ^o-Jl djLaln lq 4-iJL^ AJuj 

^>5Lc JL*l .vw£ JvI j <_^sUL A_^^^j-_c 5 J-ol c _j-5) —S A£. ^' 



jli.- -a£ .1)* jaixjJ' ^1 ^ii J (Jaj i" Ai-i/i-a) l^jjUluil 

JiJ^ ^ '-J^ ejUl*J ^ fjj-i <_Js^>J' (J-ijJ j£l .u^^l' 


w>*^J £. jjH^ 1 J*-’- ufc?"^jb>U -Ua_/i £jj^ i5 Jc XoIij l$j! ^jjL ^'j 




Cvtokinins ^UoiiSjIf^uJ! ;Lutj 

— * ‘rv> oJic..i]l ^j-o CjIaLIxi j CjILuj£ jluuJt JIaj 

-f* 1 ^-! '-fcjic- '—^ ^-JjLu]' j^ull cliLoJiic l" ilr. l5 -^! 

t->’> ^ , * 5Uj ^ M-' »JJ^ ci* U^xlij .^Ul jjill 

^ ’jj- J^l CjIJ^ lui ^ ^AxJ! l^J j! Lo£ 4 _x*jVI 

^ ^ Jt cSDi ^ oUll 

^ (^ -5-' MRN’A -'^]j ^ ajU Ai^Ull cilj CjILcJI jjjJI 
, * :: '- 5 •"■^' ;i ^ SjLj ^ ^ J) Alo >s 


(_K»j (J*ij 


S^lL^a jl i 


,L^ 


Ljlii 
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II ij^V' J cl It .uVI 1- ft.*.<*. \f -rj D 

.(Nakano et al ., 2000) j*-l vy ^ ry. J TDZ -** : '" r ^ 
__—-- Ll,lum formosanuma 

0 - 3^11 . ~ 

__ __(J^-jjS#.) 

r^7<ia.i >^-'_>j <*?>' ,*c.l ^ *—-— 
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” •'-^ ^ ‘ ^ 11 jjivljj r I j. >.-v 1 1 i"il >j'i,x l s JiII ^Jgj ^c. <■' il ij jijmll 

.Ol3Li!l 0 Uo*J jjS^J I ^ ^Jc CjUUI ,> <]_^LJ1 

0 ^T—tillj (jli ^LuJl (j* clj^.i CjLuL^ jjjfJI 


uv 




^JC. JJAV4/j 


<j3Ull ;,, . 


JJ 


JjSj J*l£ll CjIu3' ^Jc. CjL£^aJ' t.4& .ejjW-^' i3^^' C> SA^S'l (joU^^J 

.(Davies, 2004b) £ J*> ^ ^ ^ Ji* ^ jsj 

j* -.. \—l£>ya Jji ^-V) jiiJ (J^*j ^ (jAfall (jjlljAll i__l£ jx> ^jlSj 

■^■V iijlil jjaJ' ( -uft*A; ^ ^yi Miller a-1=^'jj Jjc. iij ^liii^ y,,, j | 

<jjl_dll Jlil ^aku aJI jj-a j Ailj iii J jt j .dLa^VI £-|^ji 

^> 2 . ~;l d'VjU-* Skoog .(Barciszewski et al., 2000) 

J X' 1AA ^ ■>'j ^ J^*-° J -k^j ^ jUall 

jAil' bMiJl COjlc. 3J i -Q -vl l 0 wal~kJL-u» ji jjA. (jj ^iLiJaljj .lillj .ixj L_ia y >A j ' 

• L> 9_>« 



,,/ \ 


NH 



6-furfrylaminopimnc (Kineciu) 


6- benzylainino puriue (bcnzyladenine) 
(BA. BAP) 



reiiah v diopyropuiuybcnzy laden me 

^,J 3 H ; ^_ r 


6- Cl -jc ^, b^i ^ ^ * d> Sk00g JjUj 
^ ^ uftijSii J ^iii ^ ffcjii .oujj-n 


UXiJlj telJ j 






XC> 




.*>! y ■> ^ -> v ->> ^ ifiii vs^ii 0 ij ^jj, 






J '*->•>“■ ^ ^ J '•_>* ^ 

y ObHWJ" 2ip dihydrozeatin j Zeatin riboside j Zeatine W^j 
Slirk et al ^-> — •^-W -LLiJI cis '• jj-JIj trans j cis a^jj- 

>* Jh W ^ ^ Sj»4 V-i ijj-II .3» (2003) 

ijj^ •<-^ 1 J C5* ^4^' ^ l*jlJ ^-,... l 

W J°-5 4^j44 ijjm J> JjjLjJJI ^ Sj= J| 

.UsfrV'j ^ jj>^' i> ji Vj JaIUI CjUII L rJ-, J ;.<y, J .„u 

J-I: JLoUil' ^3 jaIU Aual£ 4*4 < U-u^ Jc. SjaiJl l$J c 5 jJl^I 

t /J l JlL C ^1-liJLJ ._^i' J] CjUj^jIuJI Ailja] j^Q Ajv 1i] tj-uilill 

lib £-CJ # uj'Liii£jIuJl ^^uLSuS ^vJUll b>U. d^jUJI 

^ lr. 1 ** * 1 \; ^Ul^j V ^ * - : "*jj r vlAjLull CjLuj jil£ ^ 

Jjc. ^Ac- t^plS <liill S^iikj CjljUill ^j-c J2xJ jll£ Jjc. JiSj 

^ic. SjJlill -$_! e >^* £-a :>A* ^ c *' 

.(Van Staden et al ., 2008) ^jj 44^' 

-4 ^ U jjjIj Q.^ljj 4'-*-^ Jj' JJJ Iajjj 4 JjljjLSjlixJI 

4SuLSSaij LiUJI J-.o-'V l^aL-b) ^ 4^Vl 

j' Jjiii 4^* s - 5 4*- J1 - 130 

■'.> 1 •■'.X jVl Jjjb jUiaJ uLlUojj^jlujl 


3Vt £jl> yi odJVl 

^'i ^ ^ j^jvi Acijj ^ jaiiVi ji: Jc ki^5u Jji 
c.ji Lillis ^ ijsUJij ^ a«uji 



-2juc^ J J**>*fl 


<JjLull <^Mjj\ *£.\jj 


Cy> flkuiVi y^-j JI jijSi J) M f A -u^ J Skoog & Tsui 
J* <Sj JaLij j* Jsi U_^c. JaVi LLii jSJ .jUaII olSLil ^1 

Dickinson tV al. --i jl aSj .^jji nftll 1 ' -lal»LJ' iya ^ • «_Yo _j 

^.aJ' J J ia -i^o Ja*-o J.AJ ^yayaW tjAJAV' (ji ( 1986 ) 

1 .j' Palm ( 1984 ) j vj^l .JaLoU' cIiIjLlJ Ajj wa-^l ' c-lj^Vl tj-o ^ .-.U-, , t 
^ “* ^ J J^aj Vinica rosea i_>J^ £ j'_> JI) UluJ 


<! cikA) U> 


^ Wt aJ >=-j J^> -i'jj .<iuil < 3 iLia] J* _Lia 

L’-lv ji <Li* jc Jull ajj . Ho a*j % •.Y V) <jjJ| ^ 

^ J ’> ^ U^ 1 J^l i^SLi* VJ JI L^lj c.llu^jUl 
j* J* 1 _ji ^.raii djiA^y <^oVi Aeijj 

^ ;> (jj Aia t JIJ1 sJib ji CjLuJjIJI J;-, 

^ J~JaV>j ^lbliV Jj <j1 J^l j .i-lilliL£jluJl j y\ 

^ UjO B 4 j-iii -oi Jc 0*1)11 4 J .jsi ^ j 4 j 

j=^>t a“-- Jl '-•Aiu l. Ulcj .Cil ij/| | 'M>1 I j*a= <ji Je. CjLSjJI j » ; . ,.<j'. 

-_»j JLij tfllis .Aaa^ll <i^VI jrliV j.l/.-l- A,. 

* S “- aJI H 1 J~i~l US ,*Ua;iU aiUJI j; a , ; 

tyj ct-U jt j^a 6jS . U( ^ (j u ^. 






.OLJa-dl -H 

^ <1* Ji <^Vt o^\ ,js ^ 

VjS J) SAUu, t-a l*jst jl Jilu Vj e u JSi i. ■-!_, 

^ ^ ^ ^ . b ' ^ 
- WjU 5i ^ 1 ^> Ijrffc a^i 03^ al 

•^ Vl ^ G4J ^ U ^^ ^ u,aaJI ^ wj, 

y o . 



Jjc. 




> ^ ^ J* 13 >^jtu *J Ji £ >J 

iUSlb j* feed-back inhibition . ... „ 

- " ^ ^ ju£ii3*.\ 

^ ^ ^>i ••***-» ^ j ^ ^ ou ^ ^ 

(Van ^ ^ * *> ^ ^ ^ ^ ^ d j * 

^ jSU ^ U-^VU <U«» ^jj v u^ J Staden c! ai ' 2008) 

.,.• y y «Lla*lV> > - & •■ < , ': Jajj jol/^al, T . . r. • < . 

^ u^V« CjUL. JU^ii 

J ^ ^ ^ £>V ’ & J, > J vS>Ji o-i uuj j* ^ >jJJV 

" ; ‘ ' ;i J '~ J ' ^ H> 0- ^ uMi a 

- ^ -*' ^ S ' ^ ^ J-S-l .^ffl ;JJ ^ 

' T ' ^ *> t 1 ^ 1 Xj* J Ji, J Jb, ..Ull 

^ ^ J ^ J ^->* j' ' S J^ Sj_^ CjIIujS 

- ^ Miyawaki et al. (2004) jUi o^rj^'j^ 1 ^ IPT j.-" u 

' - '^ J JJ ^' ^ ^lp\\ ji J* Ailli^ ^jialia ^ Jlaj JLilii^ j'j-.U 

^ #J ^' ^ ^ Vi - J ^ ^Vl JSA\ ^ L*J ^UII 

^ \s^ ^vi J_^ <kj I jjiJlj ^J^lll! ^Vl 

^ J\ t«Jj jj^l ^<LJI 

•t-*- -“.'j U j^ylc. v_!^l£ _jli*JI J^a J^jjAi^Jl ^ y ji s^_£L A..-»l-vH JliLaj y^\ 

' —" =L *-r ^3r^*- S ^-Jj-r' jV' ^ CKX Jr?-^'4 4 -=»-^jVI 
^ r^jlLj . (Sakakibara, 2006) ^'^r‘y^ ^ 

s> ^ J* JJ^J' 

^ lil V] P >1 • Vj Ay^j^ y^j 


• ^2' oLL: 


jXilLaJ' V.r 2 


^ i jj 


J—=ko jjx o^JLLlo i>jjlaj-o ji aL.O KI il±}£ jl Clliili ^y I. 

^ J~H 3 * -• lk*.bQ <xaUl' '- j Ah£A £*3 <±£ J'J 

0 --' A . 1 ^- 1 ---^ 1 j' JJC- jjiaad' ^ tl)liiii£^J' Jfliiij .JJ^' ?■** (ji a*K -vl l 

3 ‘S^'- c - J.A-' '- 6* ^ -kc- v_ i k-U l Ajc-j' *‘-»-4^U' 0 jLuaaJl lilj iCiLuJl 

J' OJ £i; ^ij .A£ jjkJi b>UJi j^j ^-=—13 ji j Ulji^ 

. jjA^Jl ^ Aa itllj £-o AijlLJLi AlJs k iLlo$j ,jSJ A -. ..'J 


4jui.ua a!I ilil nij^jlj. nil 

£’^j) j X 1 ^'jj UjLJ ,3 2iP J U^3' Jl^LJ 

Sjt ^ f 3 >j .^Vl U*J JU*1 aVI fU Ojlc. ^ 

^ l>^' <-=^ J A.xi>uxa jlj* jUjV ClYjU* 

benzylamino purine j 6-furfrylaminopurine (Kinetin) Ji« OA^' Cjliil* 

^ 0 * _A^j (benzyladenine, BA, BAP) 

-k— 'A Ja -iUaJl J Ja*5Lj .A^^Vl £jl ja ^ clkiVI 

J^ ^>s iuxS «>^LJ CjLj^il] jU jJb V Jjfo jl 

^ j-il'j Jji W ^Ijj ^ u^SjMJ ^LUI jJillji benomyl 

_=_^ £ jIJJI J>= ^ ^ .jimSlI J4 JSi Uj* 

~'~ k -k J.iS V lil a-,ii.» 

^ ^ J ^ V ' J) ai*]| oJj s^l 

^ ^ ^ ^>i c.US^j 1 , 3 -dihphenylurea 

CAliljS %1 uJj 
• •• *■ -/ >■ 

WP^y'urea (DPU) vS^ iuM1 ^ 

^ VJ '^' ^ ^ Vl -* ^1 (V.rj ^ JS^ ^ 



j dljj 


Hu etteman & Preece, 1993)^^jd~Jl Ijdb j&\ JjjaiJ' CjUSj* 

^ j r > • * <-^ ^ <1 4PU-CI v*j* Jlldl cW Jo 

.w £->’> ^ -^-5 -0^' u-js ^ji> j baps^_>« 

l^V 

dA^' ^ 2iP J £* ‘Uad^l jjSl jhci ,-ii.^-, 

"•K JSJ ->£’ ^ C^- 1 J! <J^ Thidiazuron (TDZ) j- J 

v p jLo*sJ a^jiu ddl£ dna. SJjJ! ^rxU ^ Jal 

jjl i—iLuLSjlixJl d* (Jiaai Thidiazuron _>° jf«jj 

^ '^UlJ' J J**aL*J '21J .DPU 3aLij • . • • • J) J-aJ Jaldj <1 ji dua. 

i v^jj .Oliaceae^-*-! a^jUll dlL L- a _ ?i -a£». jUdV' J tlkdV' < -, «d?u 

«J 

_, ^ S^aV' dj'2 o-l=Jjll 4iia]l dlljljj J c-UadVl ^Ui) ^>dj TDZ 

,i ^i.juboory et al. (1998) ^ J TDZ •» 

^ J Gardenia jasminoides ^+> 0- *'.>’' ^’jJ 0* ^^d^ddl fr UadV' ^ 
:x djjd u 1 ^ TDZ ' ° 

JJ jlS J1 ‘2iP c> j^J^ 1 l>-^ ^ ^ uj^J' frUa ^’ 

i^dc jlis 2iP ^ Aj 2 - 0 ^ Ui ^ ^Uad^l 

^Iddb frlkdSM JJ= -i'j ^ *j_^j r t> J-^ 3 ' 

< ** il *1 < ^ 

,13 ^Uii£J44-1I J«S.j3j cr i ^ ii - ,1, - wili11 C^-^J 

AH2-chloro-4-pyndy!)-.V- TDZ j BA^M* Tsuro er al. (1999) 

^Ijj 6- e^l l« £jj ^ J! phenyllurea (2C1-4PU or CPPU) 

^^ .asasn. 2 ,4 -d > ^ ^ ^ Lavandu,a vera SJ 

BA 


\or 



<*^ 1 ' ±JC. j 


AjjLuI' UiUJlj <^.iVl 4 r.lJj 



2 C| - 4Pl ’ 2.6 CI-4PII 

•^J-* CitiLl* C)L£C_i£j^l ;V.r 


;Uaiil dlb 


^-=' CPPU J TDZ <±ujs ^ISJI U .4_p j ijj^u a 

> JS OijS _*£ VG=jc GiS 6 i Uj ^ 


- - . -✓ jr 

^ G- 11 ^ 1 -^jj ^ LfcijjjK!l ^ JJUJI GiOnll Ojjii jfl ..11. 

jsi *.< a, >ijjii o. a*U a ^ gas® (T.rj (ij cJmju TDZ ^ 

OUJI J AiGSiJI tUa^Sfl viLa _*i=ull Ji. .J. J| Jl ^ ,, , .]! GityiiSjiUI 

> Jc- »J4 ^ CiJ^j jji. Jjjfi ^ CPPU J TDZ ^ ijj^l 

^ ^ »j* J Jilvjj .BA Jt JiJI ^ ciiAi ^1 .U^lVl 

^ al '~ V o^ 1 u^-jj U. ^jlliuSjijJl.-Si CjUj jil 1—;.^ 
^—•VI ^cijj yj GUis jijji J^u 
U JJJ ^ ^ S ^> ^11 jU CiiSjiuJI Jt Ji> J 

i; ' ~ J ' _ ''^ £ >^ 1 LW -H£j' J »j Jc. Jill GiU* j JJiJi f Lji| ^ jSjJI 

-* ^ j5j ^ j,^, ^ ^ Vl 

^ ^ ^llj omVl =->— J* RN A ^Uj, ^ 

^ ^ ‘^' &» ^ J^ JjSil , ^ja, 

t RNA ^Lo^VI i ; *« | , . „ 

^ •-W* eyJl £>J CjllmS_^JI 






_1>C IjA**/* 


^ ^^ RNA t* JS- J ^ *! ^ ^ 

tRNA j niRNA OH ^fM J V^j 

j »j* > ^ d*' i 'ija .ou^^j, ^ ^ 

.**& J ^ a Jj, ^^ ^ V) ^ 

UJ »S J* * Lk ‘ i ‘> M >• ^A-l 0* £l>i «S5 jib ;V.r J ^ 
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Ajjuaill UiUJlj -^oVl 


JJ 


v ^ J^uii ^) kAaJ *j^V' s-^j 

J*-3 c j^aJl jjjb ^U*aI ^J) La ojLiV' .£L>^* £-* ^J=uj 

cljUl^Ji ji clSjj]l 4-3L^Vl j' O-^UJI £ J-^l ^ <^aljVl £jl ^ jluJl 

J»Aaj Ja^-q ^ic 13A »3*-^r Prunus cl k^ S/' ^ AJ * ^ i jjb sajxJI 

* ^A2wV' C jJa\\ <T^ lIAj jjjAll JjSAj _^b cilLiA ^aJ <j£J 4djljjjji]| 

Bara Id i «.Ll^iS f ' -dliniLJ iiju jj^j^Jl u!^ <c. jj^dl ^ac <11^ 

JU*j i.-.Li^ Cj’Jj—Cj'aI CjLmiSjluJ' Ja-3 ( jJa* i l ' £-2k. ji A3j # £>/ q [ (1988) 

vi)LJl£Ji ji Kirkham & Holder (1981) ^jj AAA oxidation ^y) ^ ^ 

Cj'A IaL^A j 4.]o.X-«JVlc SaIc. ^jJ^J <aLjaS ^Jx-flJ c-Ua^iS/l 1$ i*a l Lu&J y\W 

ye. c —J’ ^ic SjA9 lL)IA ^Uugj L’.llTk.) £AJ <_£ jjA-^VI 1-A A^ •> J 4 il.^» jK 

<Ls j lA jA^j 4*?Ai o jj£j llua> c-l ki^AibU A^Vbo jjill Ij^LLlI ^j^aJl ^^lc. <lull 

(JLaxIojI Ale. J=l^.^Lj La £c* lAA j eLollj AuIIaaj 

^A* a *v ' J > ±A^ i\ ^ 5 -^ CjL u j ijwill ajj-jj j-aL-axo] 1 “ < Wj 

2i P J U*kjl] *J*M <i-UI ^ JJj^3 JJAJ^£VI Jla ^nUl CjLojJhVI 
<*ac. Blakesley & Lenton (1987) y^j .dihydrozeatine ^ ^ 

\Y ^]\ 4-ijv-ul' ^' y y J ' w vA^xj 4 ■> . u i ^ j!J>ui sAjlliiiS j~jv.l l yet Saa^-o 

^ 4-l^LJ> diL^jl aSj cdjLojjjV' ^A^-J djLi£j>dl £J^d' 

■**' ; ^ J>y J' ^ Gerbera jamesonii 

> ^'- r • ^ ^ axj 

• : t : aJ ' aLAJI Jkj j* l?>*■' diliLloj <LUJ' 

^j'Ai «L-yi jc u^jAJ! ^3ij ^ ^JUII t \_^\ J* 

j~Jr Jx- wU*-= <^=. jUJI A_LiA j 2^| J LU^i ^a , - '1 •■/'_,< jilJl 

Ujj ‘W^ c^Ull ^ ILAUI .-M ■;-•;<>uJ' 


r 



l ic. 




> ^ ^ ^>-> •«*-*' ^ -aWjfcJ ^ iu 

^ C jamesonii ^ W*' £j'> ^ Ji»jl Jj . j^l j^ ^ ^ 

j ^ 3* •^> 1 ' BA Vi-H liUj j^jSB SU.UJI yjj 

^ r* ^ v Jc. c^ JJ nA j; .„<- 

J£j* ^ ^ * < ^ 3U3 ' J ^ (Van Staden & Drewes, 1992) 

.W- BA 3 i^ oUj <i> 


,j4fcU*J’ —^'jj ^ ^»4AjSjjj«JI jafc ^-AS>5 jj 

^jSj ^ .^-‘^ A^._J_*i-ill _^' iCjUill o _p ^ « JjSjj 

i !i!j ^ ^L* 1 ' £&] VUa >V 1 JjJ cAimS j^JI 

Ji .Jx*-* JA'-' w - ;l - 1 ^'^ »—^ £_>j J-0 Jj£i Aalja! J^V' ^c-.luuj 

J- ‘b^Y' ^ J) Oa^’ J Purohit & Singhvi (199 S)a>j 

^ tl^V 1 - t—-'• - : - a - ^ - 1 BA -j^j ^ Achras sapota 2jLu1 ^ >J' 
c^-V 1 j’ J*. ^lb ,> f*V!j . J^A^S’ Jjja ->_p-j fje J- jil 

j*. ^JSaJ' ^ \r. Sa \ \ i\^ 4-iT^ 4 \i» ^J| 1 g U*i ^xj j Wn 4*i% l >^ l > i£. 4 -vl l ill 

j-j£ jiJj ^J’2^1 2^ BA r aa* ^ AiJSUi *ILaYi 

■sj^ bus —j^l £ j'>° ^s JL«j*J ^Jay u^j ‘W^da'j Wflc. 


O-llill c«j£j W^LiJ) fUtt . 1 


j >b -k^ I^jU. L!>UJI ^LoLV CjIIujSjj#-JI J jAy 

J ' CJ4*j (prophase) (metaphasej^'j^-V' jjW' ^j-^- 

Jj .JjiJi jc sj3 ^ jy WJ ciluijSjiixJl 

^ yUisVl ^ ^ jlaJi ^L-ijV' »-*5>y CjUjIjSjj^' 

-A; J >j f luiiV» iabb ^rbJI JjUj ^ L?J^ -b^J L^) 


>0V 


^ USUJ'j ^ . 

^ <^->^' u '>^ JJ ^'j l> L5 JUJ ' J* <A^!' r Uii 

£••'■ --r^ ®J^' Lj^-^-5' (ji ji jiLnijMl a j’MSI j-iiiL' Aukl.}]! CLi liM^y,^ . 

Ji>J' <cl jj Aic jjkJ'j ^Jl£JI Jjj £5 jisj .Oxalis b^U£ CjUiL£y,,.,n 

_^jV' ^ ^jk-J -k^j jJaUkil Jx Aa±\jj\\ jjkJI 
•“** l ~-' --j : .: ( ' .>^ 1 elk*iV' Cliiui£jj (JJjSj J^a_a j | 

s-j’—._J lS ^ 2iP j uAl^' ; ki3jx CjLxS jjAi; yi cWkj .(A-V ^j l k,^ 
(Laurel'S Cf ill., ^- > 1 nuAjnJ l AiUjaV " (jj.l> _^-<u ]1 ^lc. l^jjki] duiJijl ^IW 

.1998) 

Ubjfr fUaxiVI uLiSj .Y 

Sj^.Ux J j*m clk 2 :VI Jjj£ 3 ta*. 4JUi klimSjkuJI ji U^jauJI jx 

.^-- l^ jVI aja.j ^jJlS]! ^jx oj^iLx jjc 4ib_jkj AjjSlxll ji ^jjixll ^'..,\l l 

^ Jx *2 CjLul^jlixJI jli j*J| ^ 1^11 Jj _£3 ( a;. > 2 ;-,l AjUjaVljj 

> J 2 * 1 j’ ^’j '^J kLk J] U kkjl SjUJI 

^'Jl ic.\jj ,> <^\\ aA^^xJI ^ AiJl J) CAimSjkJI 

• 0 ‘ r ,- s j Ji*i) 1 .£ J^U. cLkk'V' t> J^£ OOC jjj£j J) Akjxll 

^-jA'-k Jk l*_-j Ax j£Ul clkk-Vl jx k !2 L.'u;, a^jx!! cjljjSjUl j£J 

- r Jki) A^xjkjjxJ! ^oSJl ^j^JI Aj ^klix Jk jj_£i ^5 ^lj 

^Ikl jjklll 4^j c^U.jJI yikJI sjAlk Wj ^^nli .(^ 

yx jj£ jj l _ s -k. jlaJl Ajjj <i 2 ijxJI 


- . V S-vV ^JC- J 


<uUll U^UJ!^a'ji 

w u»g ^-a’J' JJC Aa^V' ^>J> Aj-W?J' A-^V' Jp3 -^jJ^ <> J jty 

J-^« J A_^~J' <i^V' Jc- ^ill CjVXo 

■ I • -.1 1 Aj^V* Jjj£j J-^ ,> AjJJ JV-lJ' Jj3 ^jUJI jt JjtuJ| 

JjC JJ < J «JaJ' fjAaxo jil*J J^'-il' 'Jjlz^l) oibj 

(Carman & Campbell, 1988) ^ J^tj' *&*Hi JJ^J' Jijfr ?*. dlj 


jjlaJI oj&kuZ £ 


Jx 1 ~^ ^ ' • _ £ ^Jl ( J.^j ^aII j dj\ m i£jiuJl jj-o tju ^iJ jill 

^ic. ^_ijjx-al' jjjlall >' ■ >■ ' Aa' J _jj.iJIjajj j-: Jj AJslc-j ji linn Je. 


J, :ij jlj. J' Jc. 




aJJUI t LkJ^I JL 


^ (^ u^j .jj 


.iaJl 


JSj . w uc ^jIjLuI' Jij JjS JjAaJ' y .jj jj Jj J) &Ua*lV' £3^] Juj AalU. ^jii 
yc. ^ Q ■ * ~ jjal' Jl-a .1 dj'. uuflyij. Jl j>» Jtik. ^"‘“‘J J] 9 JJJ JJ^i 

«Jj'jj£jj vlaLaxl—' sjjlj ^Jj .t-xij jji jl£ La Ijj A \ t.nS/l ,J (■" )\ ~nn8 jIamJ' 


j' Soh t?/ a/. (1998) a>j ^i3 .jjLJi Cvj^ jluJI ^j-a 4.. u 

.aaks J-;'__£jV' Jc. aJ^j ^ jj^. j_j3 J Jll Vigna unguiculata 

jj-l^J' ." j£J i JIjU: \j& j":i^.]' ^ic ^5 ^ V* s ^ JJ jjji^. duj^ 



-J^ ^j. Jr-^J^' ^ Cot jj JI jjS/I ; JUa 

^ixi' ^' JJ JJtt -^ 1 Axj Aallx- Aj’Jl^j AaJaJC. JjA^J 


^J^' jij^' ^ .(' *- r ^j J^*i) Lia BA ,> J^/^l- *.° ^ L^J^ 

J* J^ / r=*-^ c ' y^*-e jjlJl J Jjll ■—sI:..tI ^a-V AaSL-J' 

^a£'jUl ^ ^ Jr^l' JjUII I^A jo^i; jba Jj AiL^VLi 







- , ^,1 ,J» '^Wj 1 ’ J ‘V—jJ' 
j 4*1 jjJl ^ J* JJ* 1 
. I ±Ja oU*-~£_'' ^r-^- *“*>““• 
Ui^ J>^ J-^'or^- 

t iL_-:vi * -»» ^Ai j 

^i) " ^ *‘ l> ^ j\> Jl A M "i * *;lj 
. 'J til 4 jSI_xaJ^ .1. 

Jbw 

j^S jV 1 «> j->j gravoelens 

wl- lS3 >-J' ALdl^iis 

.ik-aVi 

4 (v_j) -kai 




s -iiUill U^UJlj 4c. 1 



^ ** 

I ®ag{ 

■ ^ *-sj^fcp3^W 




■ *- n L* B«3 

%% ^ r 1 


jl 4 ■ 



jfi 4 '•■ dfl 

><& m 

i-^y' ,y -1| 

y&L- vi 1 v*# 







^ W;i ^i JJ 

^ ^ ^ Sj’j* cui£j t r ^ js\ ji 

.(Fonnesbech et al., 1979) 

L ^ V V 111 ^ lUi I 


uajtj 


Ociopamine. J 1 * RNA t* ^ ^ cbS^ji 

Vij ^ **** u 1 JS«JI > Tyraminen, Dopamine 

±jt J^j .j -* 1 ^ 1 i J -“ i ^ 1 M ur^ ujjibj i^ j] ^ gjuJi 

. ^V* ^ A 8 ^ 1 AA-^ 1 A Cjl_ui£_^dJl JjL^ V Lg-ila dlj 

^ - 

JS^ J? .^.d'dil j>* ^IjJI u_Li£j ji AujLJl ^IjJl ^ , M : ;^; K 

Ac A A aIo CjI_uL£ jlidl J*i jLi3 ^_i]| 

* t Ailii-o AAI Au .:. o Jj*.j <JLaU djj J* ? 1r J « tL-. 1‘... < -VI ^ 

_Cf-d J* ^ j imidazole <*—uVI £j!_> ^_i j;L«u ^l jl^Jl 

d^djlfdl <*jido 1 $ *- >»» .! -WAAjaj ejl jjjIj cjjJJj 

Topoonyanont & Debergh fJ**J-*' jSd .<id£UI ^1^2! aac 3i_-j ^Ji AjJ 


A- A ^'AA^jdAl A-bL_^#£ imazalil (IAM) (2001) 

A~" JS£.y\ c'di Gerbera jamesonii '—sliA ^a*_> ^_i ^jjiiJI SjLjJ Ji# JSLUI 

i* fi. ■ n ' o jjL. Aof (A^Jaj 4_u^#]l 4_ixUJ! (V akJl jpa _2_}c. J ^ j A -v Mi . : ~■ _i - 

jj5aJ! jldV' 4-jjc. jdl jjc. (j-o 1 _ 5 jii j ijljjbu L5 -*^J=> jjc- 

.CjULlJI 


•nazoles Aij^*_<JI jaJJI dil 3 _yAo < ( ajjj V L-d^oJ! I^a (ji ^c-jj 

^ n ” djLi-j I (^>A1X_1 k _g-lc- Jjjjj ^Lljl e iiA^Ull ( _ s _S Ig ^ jl j-J 4j! Vj 

Jlo ja 2' CLiLaJjJLo ( AiL-aj (Jj-j ^liLjj C1 jLi£^>aJI 

''-®aL I 

,ei'Liiii£jli_Jlj Jjj^VI ^Jj (ABA) (GA.O 


> nr 


jje. j 






JJ 


J J I I ^3 l^_i ! \i\^... 11 




■Mc-li ^yaii. ^Jl <Jl*JI sjlJ^JI ^joa kc. J>JI ^ 

CjLniiSjlwlI C n , •;, Lp_^-Jl ^ .cjlli^£jVl J*i -ia l$i£] Cilius^, 

0“^ f° > O SjljaJl -lie. Lai f° v V O jl Ajw Jj ^ic. ^ 

<ujUJ! £jsV' JJjSjj JA^' jIS MS *'- 1 ^ es^ .c.Lk*iVI JjjSj t_j,i,.uj '] JjSj^Ii 
£_>“' Asparagus plumosus ^Li)' ' ^4^ kukd\ ^ 



ms ^ ^ jjijij cii^su ^jxJi u.^:,li : u.r Jii 

.BA 


^ >^ u# ^ ^ > aJI u^J .£*M £ J-jH if ^jJ l^jSl f°Y £ Sjlja. 

<* °^ *->'->* ^ J>JI Jito. ^ic J*A\ Uajjj W A£.jjJ 

‘ Sj,jaJl BAP 1> «-^VI JjjSj ^ fj^UI .Jill j|j US y>r. jl 

Sjl^il **> J%d- •.• f > jyjSd j £,J J^i jl£ r °lV Ux 3 

^ ^ ^ V ' ^ <“° Y £ J jSl/^i. T. .. Y J^aVI joS Jill JS ^ 1 J 






6-iL'_; e^kUa Cili jSJ ftliaJuV' v k il &J J^a-o ^j-aliijl Jl i^iS_^]| |^ 
J JJ gjtftft ^LuJ ^ C- ^ \ 1 ^ r \ . .1 \\ 1 jA»./ 14 J U u^ H J& bLjfcl 

J cLk*lV' Jaju* je jjjj ^ 1 jj* (J*Sf' A* 

'-bb° .Aua. t Lk*iV' ^ k . H £. ' Jaj«_« <Jifl JjajjSo* Y °,j-0 Jc-Y' £42 JaII Jill jl 

L$JL .lie jaaII CjJ» jle l$-i£J A« jlLs AiSlill tUajiS/' ‘»Jf* Ala. j* ^ 1 ^ 

.Aj-ilc- Ol m j i " i>V' l j IAA (j-° Ajlli. <jjj Jj 

ujUoLS>LuJ*j jSf! (joj Jil-till 

J) Ail.ja.al 1 CjI ijl^j"n*jl J CililuaS jV' ,j4J A.U.i'H J I— i_ya £tj*ol 

l.}J' jiSjil' jliJC-Y' ^^3 i^S'^ A_o ^.a.lV'Hj jAill O.J W-al' (j* jAill 4‘in 

J* ' ^ c v <i-> ^-' Skoog & Millar -*>j L-aiic. CjUia.X<JI <iUj ajIju Cul£j ,IJ 

»-* >IY^uaii^lo ji£jj AihJal Juc- c.1 i-aJoVl 4_'bo i a.l^T) J-k.131 vl)Lu (jjjll£ 

Jc 0 0 v a- i5 . V V ^jJl£Jl Jjls jl£ 13] J diljjiAjlj.A-Jl ji£ jj J Aiiuij aibj 

Jc- ^', ' ..i j^ J CjUl^jV' jjjIj (^ ^ ) fSJ ‘bjYlall 

Amelanchier laevis ^'jj 


j bjbu-x£jY' J Ao^aI ^j-1* Jl jju Jill clibaiYl CLilljJj 
Jj CjI b : j g . jn * J ' ^l —oj Lille-j / ■> .a i Vl Ac. 1 j j J <^_Li5ullj jaIII CjlilaC J 
^8 iic- J ( ' JUill Jill} liili jli ^.lialbj CjliuuSjSn 

Jjj j 1 JY' ji JJ .<uull tjjjJall JJ AiLiayij ^i^lllj AiLuJI ^ 

LaS .frlla-iV'j A j J^iC jLUJI J lia. i^jjjjJa 

J >'ji WaH J^'Aillj JiiC-^^All jjij jl jjYb Ajl-Lll ^UiSil JbJ 

AuiiJi oj>3 DNA-1' Ate .Lbj J jjj aJ jj^jVla ^L-olY' 0-> ^J*- 4 

,»!—HY' ^jULt J fSaall J IjjJ i- ' 1 nnCj -' wll ljxH UbJ 


f ,<-J l Ajc. 




'JJ 



Amelanchier laevis ^ 4 * 


DNA-1 JliJi .(Pasternak £f al. , 2000) 

^ U3VI ^ J^3 V AaLJl <ji JlSiuj .<£1j^l djl jjJuJIj j&1\ SjLj 

^ (J^ l_£ ^ j Luj i" )l mjflyn^ll ^3 V] ^^jjaiaII 

I 4x* I^jJj cIjL^jI pi m CjUam^jVI -i 
y^j ^^Jl CjUIaxJ ^LojVi ^»-^. £>jLuc.Lj (jjjc. ja>a]I !^£ <^>a ^w u^a I I ^^ill j 
■ ' r ) Jj^> ^ AinJl Nakano er a/. (1999) .*lk*iV' jj^jj 

**•> ^1 ^1! ^Ll<;-, Jc. A >11^ CjtjaSjl BA j NAA >' 

.Begonia tuberhybrida ti'jj' 5 ^’ ^ J> *Lk^V' 


JjA-k » Jl '" e ‘ : 


tel jj 



.BAt>» Y j IAA t> j3l/^io 

cUa*iSM _^jj ^ jJl v_L^ ^Jc. BA j NAA js&> A-V 
. Nakano et al. (1999) U ji=>. j US Begonia tuberhyhrida UjLSUj j' jji 
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LSUJIj ^ 




j£)1 ^ ^liu^jVI jjj JiJ^JI jJj 

tmaranthus ^ u- *'>' Sjc > cL^V' , «•:.<■ ; 

,»“ -■*• ^/c’«/i/ -f . a. caudatus j A. hybridus hypochondriacs 
S.\A j* ^ MS Zrn JU*^L, Bennici et al. (1997) 

j' C^J (^- r J £ - r ) f^J ^ u^> JA US J.m.-'/.ll j 2iP j\ BA J 

Jsjj ^j 1 * 5 J »J ^ a*-** 2 U7^ VI »CjVXJI CjLiU 

jSj2 ^ J'^U -iW' UJ^' (_^' Jc- Sj^ill o^A ji V) .Aall^vH CiV^Lull 

_u5b j> jjj^' v> .4iLj~Jl jAill CjUki* jAjj Jc. 

w w3VSll ijoU J) CjIJjSjIij j^A^' J 2iP j' BA j NAA u*> 

jji' ^'Vr cU=^' j' JjV“ ^ClllJ' ;_>^tJ ^Jl 9 ^jLiUll Jc. jjjSlal* 

j^ju ^ J>^' _>tr^ (J c^yJlSLlI .^yJu jjj^kJ clk^l dii j£j 

<U—: Jk-uij -lie. lIAjL^Iioj VI <-alc. ll AluJ l 

r.r'j ^ jaiJ! <lfj djliiljSjli-Jlj Cj\.Vu^SjVI ^ J£> 

; JliuJl Jxu*j ^Jjl 3 J^jUaJJ V (jU^Vl {J-a ^ ^ullil! -ji A-ik2w!iLa 

QiU^jSM ^j L' A-vrv j y ?\*1 jjljjVI A^laJ^C dAjl^ill ^3 g.1 In ^V' A 

t CjI \ j Ll^ jJJjoJ IJ 

M£ (J-IU. jjS JJ J ja. J Aiiall oAp.j CjUjUJI ji . T 

jjc. ji cjUmSA^ 31 uA -“J 

A Jli. i^j ^J] JUJU L1'L£. ^>4; AiUll SJjaj CjUUII uj*iSSll .V 

•IAAl£- UaUi Jai CjUo^i J.^xl^l ji U jjSjj JaVI ^ J 1 

v-ij^l : w^ 3 u' LS 1 ) ^ C+JtJ 

.h*. 

wtjl ^ 'Ugj CJlJ jSJ ill O- AiJA Jd j* ^ ^ ^ 

y& ij+j j> gsiui ^ jc. u^j ^ 


^ nv 


W 

^Ic- Jo— J fJ -la.1 eyit lSJ^ t 1 - 3 ^ U* 

•>VI ^1 

(^) w Jlill s_iUJi Jj^n ^ (J^o,^) ^ o±*4 :*- r jj^. 

ix.'jj>J\ ^w« -i«_' 4nuncmthus ciwcnfusj A hypochondriac9 A. hvhridus CjIjLuI 

.(Bennici etai, 1997) 
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s ^ijC rj^ 

„.l hypochondriacsj Amaranthus amen,us. A. hybrid,,, 6- OVXJ R ^ 

• Bennici e/ a/. (1997) ^Ijjll ^ ^ 
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+ + + + 5 4ns 
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U C W ot . £ 0 a. 

£V (R) 


' * * ^ ^ ^ ^ o ) , , «1Y 

A. hypochondriacus - 

674 ir i,, i, 

A.(R) 

1221 \ •. o. \., y ,, _ 



Gibberllins 

" ‘'-i-kjjji ;_)^Ia AaL^_o] 1 4 i» i iJlAj^a^Jl A^i l" i l I I jn.' 

^ Jj2I J AjSJI J Ia ^lalla jSJJJJ Aa^ ( _ 5 Jc AlijAlIj 

^ Il . t 

- 5 ^ c> J . jj^9 \>q 4 J 4 I 9 CLjLiaS 

- • m*. 

jj ^ v-dijj Q/\ jU^yi ^15jL ^jj 



-XjC 


AjjUII 1£UJIj <^uVl ^Ijj 


OLLu-SjVIj^jS 


Ajl3j1a]| AjIaJLuiVI Lllljjn^jlj, ,J| 


• • • 




JiaJI ^^ic. jjArJl Jj j£j 
< iiall 6-ip..j djljLii]l ^ ^JliL]l ^Liil 

l> lA?^' ^ 

^l^]| jjI=JI 

<ilaJI «Lplli dibLuil (joJlSil jjj 

jjVI A^-bjjc- cjULull yj cLLuiVi 
ij'JjV' AjJojjC- C1jIjLu]I ^gi c-UaJuVl L_ac.l_J=»j 


jV> JjS y 


A*ijla]l AjbJLuVI 


Cj- hnS jlu^l JjSjj 


r ^'-^>r- J1 J ,> jjSjiil AitrLdl CjLU^VI ;K.T 

A.%.,uVl Ac-ljj 


'-A^A 0* Gibban ^ A=- ^ajj^c cAjSj* l^jL CjU£_>J 1 ad 
W -J jSl tLjUJjjjaJl > AillL- £\y\ Jc. AiilLjl 4_uLi]1 c-l jti | .JyiUttl 

AW' '-A— CjI jUlkVl JS ^ JaLii CjUiLjuJI JS1 

‘-A A 1 J 2^ul1 Jib JUljVlj a£^GI Jc. 1*3 jd 

‘UL-.yi SjaJl Cj[£j*}\ Jc. y d, ^jljoJl A^Ull <> UaLIj jSl 

^-lyi ^*3 ^JJ V ^A>* J.Ui i*j ^ CjLuLj^I JL.j*ll 

U) ^ **-Ml J V) ALS3SJI C.UaL^l 

J .GA 7 j GA 4 o^A' c> ^ J (H-r fij J£Jl) Ida GA 3 AjjA' 
CA4jJI ‘j- ^ ^ ui <uU]l ^ d.LuL^I ^ 


>V 






j ^ ji* tj'> J! ^ o!i *j-ili y JJX ji 

J 

^H'j ^ J ^'j^b C.li}Lj^l] ji ^ 

^*■* c>j OM ^^1 J j J>4 ]| jc. 

u jj^ 1 J <^' ^ t* Cjl ^* J ' ^ jUii ^ tjU jVi 

Jt, b^LJt J Francis & Sorrell (2001) ^ji J_, oUjiVI 

•o-£jV' j>— £*J ^ u JJ^ 3 0^ V 3 ®^4« <jUIo, 1£ fJ CjULj^ UaUJl 

jk sa^S‘ 1 eji*. il»lk-£i JJ 4_kbjJi ub.,^_,vi Jj_^L 

sj'ujj b>_v*c 'oa^£V' ujLujjl aSIc.)j >4A^1 oA-U. Jjail j; y--< jjj; ^jil 

V-i' CjLnLjfaJlj ^ioLa-*l' A=»bjj bvliJl AJllaU ji Sj^JI CjVjbill 

sjji Ja G2 ja!' ^yi ujAskJ Clix*. AkV <L*.jjj ^ b^UJl 

iJJak' bjL.^jJa ill i^jaj .CjIjLuII '' 4j-«m. ..^ \ A l l ^ajjl 4 il^. I I 

jra . nil ^ If- l-^ 11 s . j ^ j ». .i \"?^]l ^uaLk^iXai i ** il \ \1 \ H i 1 ^ >\r_ 

Jr^aj ^bjr 0 b j> l' ^JiC. IjjJ Cll'uLljfaJl l_lx1j kill^ .Ajl-bll 

.Gbl j\ il l 4 _i^.L_^a] 1 i£l]j CjIaILjj CjLajjjV' (_>ia*-J RNA 

k^Ji\ AfrljJ ^ CjLLLjeaJ' JJJ 

‘-iUixi l^iSJ MjuwjVI ^jl j-o CLiliilj^iaJl JbaxlJ ^iUUI (J>0 (_>^1 

■klUll Cjljjjiol' CjI^.V ^ . ‘ 1 


j^- iGl; 


^#Dua\ • 




uLiSillj (j-Jliil ^ 

4iLja) JjJ 4^^-V' ^ jl jx ^ J Cj^a-J Ulc. 

-j .A^a k-L c LM^Jl At I jj AU ^3 V*' Uj -^J ^ 

al J^ Cboki JSI/^A W*^ ^ 


A' 


Jj4>4 Aig. J 


^uuVl 


,:^ r 

. a-CH e -CHz- N-—ch 9 cc 

ch 3 

(2-chloroetli>i)triincthy lAmmonium chloride 
:"CCC, Cveoeel; Chlormc*^\ir.t" 

ct—%— ch,. — r ~— c 4 : v cr 
a C - H * 

2,4-Die hi orcbc:i7.> Itributyl phosphouiutti 
cloridc "Fbosfone -D” 





•:'k 



/- Ur- 

H^—CH-CH 3 C * 5 yv,K 

Ammonium (5-bydroxycarvacryl)' 4** f 
trimctliylchloridc piperidine 
carboxylate : N AM01618" y. ^ ; 

k * » 

J GAj yftJJ ; ^ 1 -V* 

J^ n u ^1 CjjUii ^ (JjliuaSjbU 


^ AiLa] lU*jj .(George, 1993) djUaL_>^JG 

jaSbH j> jU^li jmA ^aujjj CjI-ULI^jUaaII jjj(j 

J^ 1 uA?J «^a <ic. f2Ua)l J* UjjSI jj£j GA3J 

■ J (jj^j GA3 - 1 ' L>° L5-^^ ia-uj (jJ] (JjJlSlI Jlij -1*J 0-1 a1 JaLjJ Aji 

vJ- 3 *-? LAUJI Jjj^j til ^3 AjitJa] 2JL*. ^ 

jj-J' aJ'-LI^I jjJ] ji AjsLJI jIuJI 

O- 3' GA 3 c> <&<«\\ CjUJjjII jSI .AjjSull ^jiVl 

LjXlII Jjj£j ^ HVn Ujjj itlkiV' ^tfj) ^ CjUu-ijV' 

_Li£Ul GA 3 fci-i ^ QA 3 ^ ^ JJ ^j >11 c£ 

ji i&u Ule. .Begonia Ji. CjUSUill ^ *Lk*ibU 

<> >*j jjk; ^^53 4 ;^... ^ Ji ^Ujl 

.1^-I.Iaj A lJ » .all l T n^ jli 4 ' ' -w*i... *yi Jjiaj jjl VJ 


r 




^ ji *, ju, 

> ;> ^ ^ yii OS] vwji <uVi ■ x; 

^ “** ^ ^ ChCOn8 & **»«. 2004 , d ZTZ 

jjb J>- .-UjSUi ^ ^ 

y ,, ,„ . ' J c5j#=ji jjiai 

iJ j * ^ • (Sp'egel-Roy & Saad, 1 986) jJI^i £lji | 

^ > 5bB 'jfc ^ J/ ^ £ ' Jj ~ 

...,. i i. . .... - ’ Paclobutrazol 

,SiIi y j-Ujl ^j.^uj, , v .. 

. C **' U-»*J ,^1 «*w]| 

^ W- **j 6j£ v ^^ ol . OVXJ ^ ^ 

^ ^ ^ ^ ^ ^ & j, ^ ^ 

J ABA J ^ J*ill oJbjiaJ] jU ^ m. 

J^ U tmons et al. (1993) 

t •%!!■: . •. *. f 


.Ojjll <u**aJ| 4j^\ JJ ^ J_^, 


^ ^ o4 ^' <> ^ <*J- ^ JUI ^ iu~ i*S 

tJj . J ^1 0 u ^ .^i ^ ^ ol ^ jVl ^ ^ J ^ 

Tang ^ jSi .fcjKJi *U^I J* ^J, jjM ^ ^ ^ ^ 
'"”“ toe<fc ^j»£ j* ^ iUai4 , ^ & ^ lgW) 

'f ^ °* ^-> 1BA J) *iU.VL BA j GA 3 > ^ JU^W 
>-s jSJ .OluL^i JWL.L, ^ j, ^u, 

.GA3-IIJ aI«U-J] <a uljS Ji.Ul IAA ^_>-» Sjbj (_>uL-ul 


J«W 


pUa cV) jjlajj jaj .V 


-411 


^I 


- ^J-ajljjiJI CjLUJI ClLuL^iaJl (jl (_y> Ji\j 

J '^ , UJ^ ^5 UjI VJ tiwV c.U=uiVlj j>Jl UJ^ 3 cA 


wr 




<d->A\ L)^J1 j <e .\_,j 


CIS <j5LJt .&JI C- jl> ^ clk^^l ^ GA 3 uVj ^ 

^ic’J ^ £j ,^1'V' <^'jj v> L5* ^ ^iUxj 

.' --■ J J^A ^ ^Uu-SjSM t> ^Lj •■iUjL^Ji 

;...-■ j; JI ^1 c -jy JJ (ji!/,^ 0 - , .*' r ) U ^» Vu > CjUiL^I 

jVjS) <V:’ JJ 'A GA 3 U^J 

>! r ' . .^r .-.^.;ll J^~'l O-iljjj cUaZiSl' <- a ^~) 4 j^aI 


-S wl—s’ 


*«. . ~>-. 1 *_* vlsUjLjiaJl ^ ^Jli. (jJ) ^13 ■**-? cUa*iS0 Jaj <j-aAi (jil 

.(Nikbakht et al ., 2005) W*- 2 ^ CjLum£j^i 


. •-.« • ^ \r ■ 4 - ■ .-. SM <C-ljj ^ ClljjLjXaJ] (_£^k.S/l d]Lo'.l -f >. "u .'V' (_>*J 

J' - , 1 '.i la^.!>w t-L:l vn.;£ j'n^l' jLaxluJ JjC. 'LaJUli jSLiwJ! 

. A 1 ' __S^*j 5 4_l«\j <-cjj ^j£3 ^ -t (2 j\ ft Ij-u _J>0-) y 1.W‘M Clll IJH^ .J ) 1U . H 

GA 3 j a^UII ^ <L ^ iu j^c- __ S -A j Apical integrity-! 

J ' ~ *— 1: J-r -^'-r; Jf>-' Cjjl£ jSj j ; '. 1 A njix-aJ ,j£<d 

j Ficus benjamina £_j' f 0 2c. v_iiioll ^ o±yu • T° 

•—^- *-2^—J' <Lli2l Acacia sinuata 

—— .(Delamomarco & Picazo, 1994; Vengadesan et al., 2000, 2003) 
4^a’wi». ^ Jfl 13 iJULa ^^Ac. t CjlilLjf^J' '-* a; 

O-S “-JJ^-r J-uuJI c jU J) 41 ai Jj l^Jij L_ic jla-iVl 

»-J^'-r Jji ^ .OlnL^J] ^jaaJl ^^111 SjjjJl J 

GA 5 -J J=LS J j£~ll O-J ^ c5> jll ^ ^11 oi-P *** 

• tJ 2 *- 0 _^Aill 4 \\\ ^3 ^ql/ ^^ La ^ 








I Xf- 


p 


USUJij 




JJ 


JJ&IJ ^ o^-U cilAuu 


^ u*jj ‘^ yl t J '~ ^ ^ ^ Jjill us 

;*> J* -* ^ J * i •«■* <^* o* «a ^ ^ 

C CM '** Uj5i ^ ^ ** ^ 6. JLU u,^ 

' (WoroethyDtrimethylammonium chloride CCC; ^ 


Ammonium 5 -hydroxycarvacryl) ^ Cycocel; Chlormequat) 
ili, trimethylchloride piperidine carboxylate (AM01618) 
, 4.0 jS^jDicIhorobenzyltributyl phosphonium cloride "Phosfone -D" 
, CCC ^ ^ Daminozid M 0 u 

^ J - GA3 -* ^ J CM’ Ml ql£S Ancymidol 

NAA ^ JjAncymidol -j QjlLjjaJ] jjUn i 


•V^ 1 SJ M J5*ii ^C.'j3 eyi <jull£II Jiiua Ja oAA^'j 

U n Jl i*J' > Sj^-aj *Ljae.SM *^Uj _>Uj pLLiSflJ jjiaJl jljj 

t> ! > ^ J'M 1 oAuaJl U£ .Callistephus ^ 

^ Ji ^IjJI c_Li<3 Aijj J) CCC <iU £?-S <J ^ .3^VI 

^ ^ ^j La^ ^ ^uill *>JI jul Ji CCC J>-* lUV) CiUill 


GA 3 ckc- jLJsu l*j| CLlu lIjLi^jaI! ^j 

r- 

^ Triazol <ik Jc. 4<^VI £jl> ^ 

er0i C^ GA 3 o?j£i ^u ^ ha. 4JU3 J Paclobutrazol 

|| 

Jj-uJ' u-j£i Paclobutrazol £?-* ^ -ABA 

^>rJA\j) - t . .. 

01 CU^ sJ J i kau j| CdljUill <UU^J j- 


Wo 



CjlJUi (Oj j* Panaia et al. (2000) uLo l^jj 

^ Sy mo nanthusbancroftn 

Abscisic acid d L o M u^l jUjIj 

(' °-'*) fSj J^2u ABA (_>iv«.U. ia.jj 

< * . : ’ 1 ‘ ^' (4?J ji <uU]l 4£Uj| Jljl 

»> J'jJ^ 

^ AaujjjISJ' aJ jil-o j£jl jVjjiJ' v_£ j* o- J JljlUiJl 

--»J jK- ^ trans j cis ^ ^ ^Ln.dyi 

cis jSl . Jxij^]' UiS Jc. CiUJl jl*j aaj 4 AjsjJJI 

Lii.o cis J) trans Jl^aJj J <j<U«JI j *j t 4, nJVil ^ lc. jU; j£i\ ^ 

jl^di j* jjaxll .i>jj US .o^V' Cj'oLc ft Uji 
‘ ^>Uu£l ‘JjSjjJi «^i jaj!> -iaLiil* 4 jLU1I jjj’oI! olj 

.(Davies,2004) 



•^'I'Ofo^jvkUfli.'ii or ti^>x}gra.se 


CHOL' 


C H S - 
C2- U'uii i-X:uktI»o\iii) 


(2-cls-XaAtUoiln) 


LS ki^i J ^UuSJi ^jA\ ; > O.r JU: 



r 


X*JI ^ 

, J ’ai> ^ -U-S viU^I • , 

Ul£j 

^ ^ ^ -* ^ ^ ^ C*> u^ 

>■ ^ JU °' 071 JjJ “* ^ ^ U 5 UJI ^ ^' 

> i* ^ ^ ^ ^-Vi ^u 

j tjJ» *MJ** ^ > *M <U# Jib OUL ^j, .. . , , 

-«3>W oLa^Vl ^LJ J C4i US L^.l.,.21 >. . ,. 


cU-aJ . 

s 


j> wy a^vi L i.u ji cj u,u j w . .,. 
^ ^ ^ ^ ^ ^ ■**» <u# J o^' iL ^ 

jjz SJ6 bUwVi .oUbSjijjj jiijj iUill ^ ^ ^ ^ 

^ .iiljlVlj »U!jji^l 0-U4 <jj«j 1 I ga JU tf> ] ^ 

•ibjVi 

Sj ^ J! ^ <J*>s »j>s dU^Vi ^u ^ 

J VjM ' ^ ^ ^ *■+& U^U, yjffl ^ ^ y^j ^ 

^ ^ ■&**• U-... ^ J 

^ Jjl ^ ^11 OUU d^uVl u^U 

: f ^ j i^Uj *> UWI Jij J. a^jj, ^ ^ . Jbj 

^** Vjl * J ■'*»»* j o^VL U.UJI ^ ^1 li4 ^ 

> ^' J ^ -fcs **-» J Jj-a ji ^ ^ 

>-J .-^jUJ! <iU,}J U^yi ^ ^ ^ rfL-^V, 

"_ tL “ lyl jj^l J-tlJJI jul ^Ul J^J Ji Ii» Jb. 

" J '* J '"' ' 111 •■“ o' *.* (Jimenez & Bangerth, 2001) 

• oa «-i4Sai Uaj J) ^ £j 0Jjll ^ 

jlj^ j^J I ^ 

^ i_>ax»^J! ^x*j aSj .(JaxL-uJI 0tuii)lj ^jLull ^ji]| ^Jc. i^l lj 

Tamm0t0 el al ■ (1985) blB Ji^v jsj \^i\ £j l> ^ U >*JI Ob-Uill 


*c 



AjC 


<uUJl ^! 


Jj 


jjjii] Jj*-. ^^k-i jlSj .Torcnia 4jIjL 3 ^'jj *-*£? <jA' ^ J^/f^dx ' • • Ail^i 

• 

<>L..Xx!' <Xx£J' ^^ic- ^_kiJJJ ,j >i xl. a . H J- 4 * > «^ ' )V' L$ S X ' k " A £j' JJ jU j^l 

Jl* 2j'_ajV' .fA.^adx Jjj £^d' ^ kiltj L^jU. 

jiwU j- v .° <iL-ii)jjJ Hartung & Abou-Mandour (1996) 

Rut a gravcolcns ^ddLil 4jla]l 4 }y \ >1 1 jj-^d' ^ > ‘ 4 ^ 

.ClV jntll jljaxS f>jJ jIj ^1 ^lld £a. JJ Lu jj A-aia^l 4,,u £SjJ lax 


u' Moshkove et al. (2008) 

' jC'S'’ jx j o r »-.l] al ' jjlaJl ^ ^1* jjJ .. , \l( 

^yd!' SacL-eJI 4a. V' JlliSj Jjjidl 4 jIc. j^- ; 4a.V' ,4jLiill 

j^ola j4jd 4l—ad' 4-ia.V' jjlaJ 4lfi.l _j ^-L-aVl j^iadl jjax ^Je jjSjj 

»jy^ ^j’-aJ 1 j.4jd' j’-4x j' ^_ia_j ^ ^jxj ,dLxj_JV' 


—J . J^/rrd-' '- , . ,Y jl' _uaxla. —s'-JaJ l_J’jdl ‘US'. 

_U±> — - ' — s ■•■ J i' .la' JJ— r J-a oj^d-i -0 **- 1 *' , T‘' 1 *’-ia.4' Jj■ j^~'.l jllAxa-La V O 1 

*-r—?- ~ — ^ ■ '* ••■ ; ■ ; V' jjx 4 j/’l-'i -caa: jjj «X -1 jjll jx daSS jjc. jjJ 

* >j?j—d '-'^-^d' d“/~ -' j-^x4 ^sjj V 4 -j4c. j c^Ia.UI IAA ajajj 
^ 4~^J» 4aV' 4xUxu ^IJl JAA Lij4~* SjLjj a5j 4^1 


,U3I 


w J -' Helianthus animus ^IdUj jj4^ ^ 

jLb ^'>.V' jj^ Jc. ^^UJI J ^1 4l>j ^]\£ 4 _wa 

J4^4 0^' .(Charriere e/ a/., 1999) sH’ 
> ^'4i U'jL^ Nicotiana plumbaginifolia 4j4Ui Jc 
2^JI yifij c^ha LU^ ^jVi o2a ^1 Jj*_, >a ^lx JL+Jl' 

1 >J pre-globularcijj^' ^ 

^ Dodeman e/ al. (1997) .(Feher et al ., 2003) 


r 






jV' Ac'jj 


i T l 


«u ji ,> <1 *u^i ^ ^ J ^. u „ ^ v 

i^Sfi jussi yi* 4*1 ^ j-jsj ^i^ji ^1 

^>'1 ^ ■* ** ^ ^ lj ^ ^ **» ^ o>3 j» CiifijJi 

Ethylene u^hV! jlc. : Lu*U 


^ 3 #*\j ^ ^ 5 ^ L 5 >-^ s£^ (C 2 H 4 ) jitt' 

UyJl ^ J^'j L$'jjVl ^3 ^ t ^ 

‘AjSjuISjJI Cjj ^J| WiVI Jib aLUJ ^Ul 
.jjj^ 1 C J^ tv _iU^JI A^U!£ b^V' 

J > ‘^> uJ1 Jc. ^ ^ ./^ rro jjjyi 

.ha. J^' ® j^J 3 <*■ J S’J^' ^'r^' JUill Jjllll bj|j AjJujJI uiL^j^l 

c. <j.j'i*b ^ LT^ AjSUI js*JI j a.l on..,Ijajr jLliJI 

jill jLliJ' oA5> (ji -ka-Mjj t 4jA&U]| AjsLJI ^ixJlJ JJ.U ^JJC. j yjy\ 

j£j> Jii u' J ‘U^jV' j- AJUi Cj' jj ^ 0 * jiaJ 

^‘j jjb^j V 3i ‘U^niibuj >ji)ijySju jjLsyi 3 _^.j jSJ. jjjyij jx^s jSm 

i^jjl (_jjj^j! e jjdJ jliil j»j3Jj .bjLui] j^JUjia jjC. s_ iifciij jaiII jy 

^ jliJl i_)j3jj .Ajjlj]l AjAaJ' i _Jc. 4 j ijla^Jl JjUjjjj^l i _paxii 

j i—tajl jAyj -^1 ji^U l^*i' iUj 3 j Jj 3 4_)^l^J* 4_ulc VI j^ bjl 

1 Dcivies, RNA l?j^' ^ -y 6 b-^ 1 S- 1 *^ u^V' 

.2004) 


AjUa^Laj jjlftU ( jjiV t l l 

^ A jj jAiiyi ( jjlaJll <_$jA^Jl jjjjjjAJ' jA«U. 

JJ ^' lKIja (^ 1-T) J£2Jl .oAhV* J - _y^' -^j 



- ^4X4 .oSi-k ^ JLk~ J -• 


'AUli ,., M,. 

J -^-i' 4^ 


Ul 




J*V' ^ Clj.lrwj ^aj ^uau j Cl 1 


ammocyclopropane- t> ^ £A-^a]' J 4 ^, 

jbk - : °Aj ^.’ ^'A^ 1 ^.' ‘^'- tJa .' (^ J-j 1 carboxylic (ACc 

\ }\^ y \ J ol-UJ V- is jfli J # <J <*->1^11 CjLlLlxJl i-vl ■ : .‘, u {jAl) K j' 

.*_vaJl -'j’jull'j J ;> .* < S'\j ACC 2*4^ ^A a£j!xU' CjUj_^V' -U^j Jc. 

j> »>A - jA~—^ _?' ^Aj=»] uA j* ^kj (jjijkji ^ 

v '- X i ^j’Jj ■ ■ " ■' 'y& j-.ix J' nJLil ' t c j > J>l l id-il jA^A jj jflil J>kj LaS 4 ;,!- 

I- jJ^V A4_Al a L»-i . u a 1 1 ksbS_j*]' J-cJ .(jakV' cs^.l Urfjjb-#il 

J jAAV' J* ^Uill k_j'v 

A«j JuIsj^U L 3 .;lA'il ' kfij djb£_^aJl jAib a^jjj 

2,5-norboranadien (NBD) Aminoethoxyvinylglycine (AVG! 

j' A£ ,‘G < » ■ '•— . -i «. ! ' JjLsj^yi J*- 2 C-W;jj 3-jj.k^Jl diLj>£l' jjj' 

5 -] ACC <-k Jkiiyi x_i^A Ja «2 sa*-$Vl Cjbbc. }Jn ^1 cjUS^i 

-— Jr*-' _U*kJ J ii j-*Jb l^iaLjjb (jAuVl 3^2 -laflj J1 jL£ ja!' w -^J jAjA' 

-^“r—AgS;O 3 *— ■-■*'■ ' kJkjAjj AgNOj “Cjaill Aj'jH£ J^AV' -' t3 ^ 

/T~" ’— Jr-'- -j Aik J 3 ' 4_LLLj -—skV A».;\.-->~i ^A 33 ClilAjA 

%' •-© j] ^ ^aL^i j^yi > iiiajj ^ M jj^' J 


J* 


; jAA' ^r 2 >*■ Y • - ° -J ak^ jji 1 


db ki^y kkii kijoi ji A^oii' cJJ^j 

• >s 

.j#^i 


,li j!bS 


A; 0 0 ' • - 2 ^ ^j>i' >=^ Jjj j^ 11 A^ 1 ^ j&y a u 

:k kA^M 7 4j£J jjysyi ibSjl ^ ^ 

iL - ; ' r ;j>^ C^J^ 1 A^' > ^ki> J^JSII jA^j .*M' s ' s ' 

1 A* 

■ jjrj^i' A^' ^A'AJ klcil jAhil SaLj j J ^.X NM koc >v: s 


^ ./ 


> A • 







Glucose 




oh-ch^ch^ch. 


- \ 

Hsmcttrin* ' COOH 


v_ X 


/ NH, 

HOC* c OH / CH 3 -S-CH 2 -C Hr CH . * 

^ Ti-S, / Methionine N COOH 

V - 1 V \/ATP 

hc oh / y.. 7&yf-*« ■ 

pos* / i ' N 

I ch 5 -*? ~ ch 3 - ch 2 - CH 

HO OH HO nH 

& • ^ *"*«* thl ° rib0,e S - Adenosylmeth^onino (‘SAM’) 

F.J&n S^- C ' S - Cf Vo^AD 


V ATP 

J / NH* 

'j- ? ' CH a - ch 2 - CH 

AD \ COOH 


NH. 


P>- 

Adcninr 

§ 


OH ^2 C ^7 Ch *? 




5 Mefrty tnioadenoEine C 

Hj-NT 'COOH 

- Aminocyclopropon-- * I - crbo*ylic 'jcid 
i’ACC'i 


l 

-co 2 


4-^- COg 
Ethylene 


-(Davies, 2004>-■'> ^ jJ^V' jliJ: n.r JLi 

*-* <PjVi „i Lfc^u s*.uji H 1 > >n jJ-ii j*te» jS-' *j 

fje-ijjjii ouui.jj j <j ,jJs j*i=» St j>li _»i> 

jH j. jJ^V 1 0- % v • wV 1>W <V '**'->$ 

l^uk- 0 j a^muVI £jl ji 

^ ^Uy s^iVl £j l> js ^ ^ t»w > 2^ 

^ "^’j JjiiUK ^ JUJI JsH- J«* ^ 

djc- »l£l jjjA-VI U.iJ I sjbj! (PEG) 



-lie. j 



<»M' V-fri ic.1 _,j 


•ij^J ^ JjJ>*-a]l jJj_>J -^Sj .L^AfV' <I-^ - ' 1 " 1 L>* 

(Perl et JjAgS 2 0 5 v> ** ^ c>“j^ PVP 

u^V' \\k£ j)J\ ji Puschmann et al. (1985) .al., 1988) 

^yjJl ' 1 m-v I I ' iuikl> iJ Jc- (J-a*- 1 1-$-^ U* 0 . 1 —•*- > ■* “ (ji 

ejlil' >-JMl=k'a <c- j3a]> ^3 (J-^*-* L al lLjj .Aii l-vl ^ 1 jjJ i_aJj 

CiB Jlil' ya ^»\ji O Axj ejbj CajIS {J *S i<C- '~r* c - 

A Jjj ^SjJ vIjjAa .AaIIaII A • - "\ Aa«»u1I 

.Jlil' ^ • ^xj y£yl) i~> ~il-j tdlj Ixj i" \iJlS.i (_5-ljVl <xjiaaJ1 

^3 ^uLjVI ^tIaj] <AlaJ Jjjj <LI£JI CjIaIaaJI ^ (JlaJl jA La£J 
-’j^' J_^=> ^ L?J^' (J7* ^ ur^- - ' UJ^J J_>^' 

xaaJL yj <r_JjA £'_^' JS ^3 (j*jJa u^Vl ijVj . JAill o-iia^ AaIlJI 

t^tAuiJ' r y y-D ^Ic. y £>^ill ^jIaLj (3liJl lillj Laij. .-v-> 4jc.jV1 (J^- 3 

OsrrV ij' -‘^-^'r'J .op'—J aV'j <<aI£^I j3j c- U-»» l l <jc. jjj epic jl! ( v>%j ‘4jjjj 

^yic. ft' ,_uajiA 4^.lj^]l pUji i_A$ll .lie. 4 jc.jVI {Jib oju^jJ JJJJ 

j** v>-^ ^ ^aaJI Santamaria et al. (2000) j' 

^_o 4 ajL^ 3' J^xx > _p a lii_il ^yj] a^iia <j J->r .i Cjlj aac-j! ^l^liui' Aic Delphinium 
^ I_y3 Uy^V' l^A. jliil <Al*u 

• ^Jj La£ iilli-all 

LH^^l ^A*-a]l Jlj£ . ^ 

t> U^jV' ^ ‘U^SjVl £- JaL^I CjIja± 3 <jUiU Jjiil ^ La£ 

6^ .ajSUII <^V’ ^ 4- rt<-=> - a LaAIc. ^Jj ACC-i l5 

^jj^jl ua-£jV' ^ JLuaI' J 


r 




^ _y c. ^ 




JJ 


jL . *> ^ ^1 C^ -(Moshkov e, < 2008 WU* 


';'! -W>' J 


*'-X. 4_j .*, 


u oSilj Ij 


*1> <3 pji -liiV < i 
c • M 


cOUill 


Jl 


j'jj^ J^UJ J$\ 

jj^r u^VI C UiJ Ji ^ill C-UL.J 

•-- J - ’ ^ WV ’ - J ‘> - ^V» A* ^ d ^ O* 


.-** - A? •' ^ ^ jjMj o^ji j* 0j si 

^ ^ Ut^J O^V 1 Joj 4iJk ^ diljLiill 

^ ^V^J' ^ 0^1 .^Ljn] o^L jjJlSIl ^ J^s J^v/l 

> j J*i*2 d^ .AM > _Jl£l! ^ J^yi Jc Ji ^ 

0 J^J- j' 1 A •^ i ^ 1 jA bJUJl j»luijl ikSj \jy^\ 

A j! j\ c-’^l' *>>' J M-SiJl AAj ^ISII jjjSj ^Lu ^ jjJx/^ 

-~ a — rr L ^- c -Ji flAc-lj L^UJI (JoaIj tl£UJI l o. : :<'i ajk.] ^xo 

Jrr-^ vj- 4, u-^*- 43 jjSM L ' a * j ,l$-iic. jjjj V jl*JI 

-" *~-— J**J' i3^ J '—i-lk-aVLj AjjlioL ;_>Jl£Jl *1 _p.V 0 aJ-i_ jl Cj_J' 4.u.u 

"""*"'" r 3-^-' Jl' •—»V' ^j-2 Jlfdl tJJj^ ^C- J _r^ ^ j^V' ^J -^A^J 

- Al-Knayri & Al-Banrany (2001) -^=*-V 0 ^ .Adkins t?/ ^ 7 /. (1990) 

• 4l AA i -K* jAt-A' ^ Jt=^' tjJj Aj* 

fUauiVI u L m S j .X 

^s—o J*jl . -■ '. -Ur. jAAV' JJ- 3 1 l '~ l k i (^ U^ 1 

" C ^ J 4 J: U>J. « 5<^jl iaAJI ojpu 

^ ^ ji ^JI giljj >J .frLie'jfl ^ = - 

^la Jl -,£ yl| Ik Ubjj ^Ssl! d^Jj ^ )£> ^ 



> A>* 


- ^ AjC. J 




At! 


JJ 


joLiV' iajjS Robinson & Adams (1987) -^V Helianthus annus CiU 

'U» >■. ' ^Jl 4_lxUx ^jx hl«n ^ \\*iilil l jlSj c l 

0^°'j * j^*-U *■ > ■**■ - V' 4j*i'Lui=k (JlL d-Ua. l^^^Lkll ^j ujLiill 

<1*U* Ulkjl US .AVG t> > . jjSjlj UlljjlJl <lxU*j ^ ^ ^ 

,^vJ\SJl Jtjfc <1 ax > , 1 j flk^V' UJ^V 1 l> Y »-T jjS^lj U^xjJl 

Jl clA' 4AUJ1 <a^V' J u'^' U-fcU^' J aA“V’ i> ^ »-v. t u 

CiilS b) Ajilill j'jjVl Atl jj ^ Jjty ^ 

r* ' J 1 ujj^ J kj ‘j^pV' ojj^ Jj bllj ^jij tjiiji ^ Cj v ? , 

t '^V' ^ jlj Jill CAuJ JljjVl Jj .jJAV' UjjS 2 J^xx 

'■ r UJ*Vf?^- ' ®- ' C>^J Jao^Jl J^ll J jAxy\ jj£JJ UUc 4-. jSl.l l 

ACC^-^J U^l bll^s .(Moshkov et a/., 2008) *cljjll o- JjV' f U 
t ’.k2:V' jjjS- AVG -Wi j£l .flkuV' ujjSj IjJll ^j> Jl ja!/^ U-..I 

.Populus £j'> J 

^ l^UJl ^ jsVIj CjI jjUI, -ki^jl _^J1 J j^_^j| ( j£yi ^ 

.aM\ CjULsII J jjUJI LjJ .kA* Lujj jklull 

‘" jjS3 Z_L ^' u-^J J 4> ^C.jib 4ili]| AUUi CjUUII J JSl Jjjlui IjA 

•■ k ^' -^’ ka 1 ^iljll ^ ^ .4J Vu.L^I S^aA 

^uJi Jp»V' u' j Klaanchye "cJj* J CLila. m, ^jH ulk^^' 

^ j’uil ^<1^ ^\j _oUx!)UJI ^ JJiL fli^V' ^ i^A} <cljjJI 
-u^U j'jjV' C^'Aj ^UxXJl J> yj ^ jj ^ J Jiijill ,Lkii 

.(Fal e/ al., 1999 )^ Gj5i) j^’j 




>> v ^ 

a. J W^-a 

y -'- / 



■\P '- 


• i ^ ; | o .^J 

■AS ^ 




.,*c ' - J*& A«*>-*»-*•>■**» J ‘lUn^ayJ 

^ o“A*ll Jfc C*J i» Jt teu 


,- * j'» - 


-._. yuj c /'aU ji 4 jc /y- 


A . J&j JjW 0 J! Ptilotiis dBU ^ ^ 

w 

^ J, j •> ,J ' > -#-* J* isy*l j uijd o .i Vj'yi 

? ;J« 4 * p. nobiUs ^ 

; j£J^ 1 2*- ^ c ^ - spicatus t j'> Jc. j^i^i U .LOb ( J J ^X 
*U*-» J 1 ^' ^-.’J 1 o J ) J-^ *\j U*Ua!i ^ ^ t j,\p ? L r.. 

^ 4j£ J' JLj J^. JjM jjj Sijjll Cj^U L«£ 

_-r^"-' jj- JJ ^'j^' J? .(Prameswara c/ ai, 2009) 

J <**V ' 1 _>'--= ^'JaxIuia jojj Cu^ p ;;o6/7/*S ^ J> 2 jjE 


’SJI 


Jjj' y U-if'-J —— ■J 0 r-* »il . l L5 -li.h CjjIj <jx <^jLj diil£ LoJjj <<iii]l ^ U.„ 

t< jA JjVIj aIoU-JI i.j;.^..? 

JJ}.i^]| J-AJJ) U&ui£i ^ 

wtj^ ^gj; jJu X-ulx ^-9 A_L_^L oj’* 3 Cjljlflli iai^. 

JjM oJj£ 1AA c> ?' 0 * j£J ir^ : - *' S J - JkJ ' xs^ 1 

ii t S ^LciJl CLiUj y* ej$-?-<J' 4J3 JJ j-a'j2 j"i ^>0 

j7l (jjliS jiisyi jA ?tj II 0 Jc dlij jj^7i 

^ ^ aL^lalj j\ Ju^b jA^VI y ^j<UI JjM J 'jj 

:U ixd j&f H .L > v jp,Ju ^ _A> J* 4 ^ A' 

^ JL-j ^ jliJl bX. > ^ 


07^-’ i ^ 







■tol 


JJ 


Jjjjv 1 £&) ■>' j vjlijjSjSj-JI >> o -^' -J CjLijjjiSj*yi j. ^ 

t* (O^ JbfV® J^j -OJ^ 1 OJJ 531 ■*“J Wjtijj (>•»_>« K , 

i-iill Olijj.1 yUilj i f °r. Jje. l*J ijlu JMj o££y\ ^ ^ , 

Jl». *illi» Jl jUj ,4 j^j*JI jUiljJI ojjU Cttvlj jjiaJI Oij^ Cfflr.I J 

•V fl jjVi u^j* uA)5VI 0^ lij U 

<> v*)' ^ Jl «VVl <-«JS jjSb ieljjll elcj ^ 

-*> -j^o 3 ^j **j>» ^ <ijsui sjuui ji^ji jl ji ^ 

ACC > JiSjUl o' Chen & Chang (2003) -Wtf j .WVI ^ ^ 

^ i'jjl J- V-*J' jOUJI eASCll JW 1...^^ 

JI-jJ! Jj ,<^Vl oi 2 £j oL^jjV »*-T • J) <Oj oil Oncidium 
>V> jiSjill oil -<^\ jjjS _^L, jjSji OjwVI ^ 

V* ^yyi o' ^ J o>1 VJ U3 .i+ijjS: lui sfjVi dii fis.,1 o. Jj3 jilij 

^ t J> J) ^iill OljB > T. \ yu Jj i±Jy\ OijS 

^ V>-l ^Sj > ^UjJ Jj iijfijl ^ ^ Brassica JU-I ^ 

J^' ^ ^ C^l s—II 0-* 0'S ^1 cili-Vl o^ 

^ o' w jj A^ai Chija J. jsl ^ jsi ^Vi uoa ^k]i 
0^11 jJSIl > ^ . ofe, ^ Picea abies ^ Wl ^ . JSJ, Jt 

• • 

(JL-uVl ajja,° 

& 03Vl > JL^Vl c# j uu ^ ^ ^ ^ 

°* J ^ ^ ^- AiJ «* jijjSfi ^Ijj o- ^sJ' 













•oLuV' j£y ^ ju-aji CiijS ,. iu *> 

jjj5^ jj^ d^ 1 '\'j jjii j» jj 


^ - • Lki ^' U^J .^u]l 

4 I> ^ ^ l - at ^'-O 11 o- jJjVi j^Sn J5U 

^>V 1 Aii^b j^j Jc. jud*' jajS: jii -.jail 

j^V j*j£ 6^ ^ ^ v - r ^ •> 0*jW*> >0 j£ju 


^J'owiVj O^'-S ‘lA^ 1 <-£* <-£_>-V' DjUall Jljjl ^]Ua 

^yjb s^*J» v>'^' ^ ^Vi £ji> ^ i^Ujj ^ J^iivij 

j *>2 ^d' U®- bAV 1 ^ ^ jAill Jc CjUjOj j>£, 

jjJ\j jJd' _d -Wy <j^Vl QijSj jl ^.jj 4 i_,L^yi J 

JjjllVb Ai^lxJb 


AjjjliiJl ^aIII ljLaHLij 4JXaV1 ljLSjaJI jL-jJUu 
Polyamines & secondary growth regulators 


blab! 1 3f“ 4Jjbj _^aj 


CjLbaloS iJaXJ C-llc- J-zy a ■jti.avll 



-J- ^jSJ ■' i l ni l .-.’'l l . " '1 \1 ^r_ - i Ui 7i ^jc. 0 ^*ilia AjJ j^_a 4 1 j \.., .' j_j£j V -ii ' fl lf ~- 


<*jS secondary messengers d~>j 

j-'bj JjJJjdVIj idj_^*nV'j 4 -Ij^Luj _jaj]jSH d)b£ _^d' obAj bAiuj^ll 

s ^JA*Ji C)b£^<dl A_3’..Jal ^\r„ 'l l jlxJ jjSJ .b^V' oJJ.i*JI iJjl_i£^JIj 4Cjliuijill 
JJ-i aJIL-q \c. y*=±j£> t U..OJ i] Ajjjlall J>ul! vliLdaia jr - ^' 

^yUl^Vlj ^^ia-obiJI L AuLaC. Jjjj bjja. jaIU (i IaLa^ ^ialjj 

j11 CjU ^ J1 d^ j .(Bais & Ravishankar, 2002) 

^ j jj olj jAaV' Sjj^c. ajjUJ' Jc 

.putrescine, spermine, tetraamine 









A_u^ ^ic ji 41-> \s j a ji >^«v La I ji j CjIjS^aII oAA Ji Aiiuj 

^ j>- jA'j . j AH' j ^ *-■ jA* ^ Jj_p ^ 

jj^J'J C-jk5^ ? ^ A_iaLiJI ^aftll£ A In J>i il^ J^laLLo ^3 La-ftj^o i" j ^, ^ ^ ^j j 

4 - > ** ' V < '^1 j .v lAj&^iH a1^.^o jlll ^]\ dllj ji <LiSlJ| ^ 

^ -/• 

'-ill) w )x Ia 1 _»: : * < C-lijj' ^J' 4_*_JLi3' 4_2*_^ujV' AjjliLo ^ % i .liV I « i r. ! ^JJJaJI 

A-j'-^-" AfllJaV’ j' aiicj Bais el al. (2000) 'A ‘Rey el al. (1994) CjLS^i 

j^-' 1 < T ' , '-=^“' 1 s>- ±y> jAy J*-* ■^&j ^5-^ u^°v' saj^c. ciLs^j] 

»pl-a * * <C- jjloJ' A^ujJ' A>*.; 'S' ' dj'_l£^xJI :>aA i * ' '* La£ A -v . ,,'S j\ ^jlj^ 

Jr* Jju£jaJ' ^£pu-aHl ^ .JAl!' CLlLdiio J*3 2_lLWi. J (Ja*Jj 

jS Ixj C ‘_C_V' v_£^U^L' X-i L^'i ll jLd-a i-fl Vi^j j Jalli.jV' Jlo Ap-LaVI J^U^VI 
omithinedecarboxylase V CjUjJ^V' -l^Vnj iV ‘_12£3 J alU 

•’-A^ 1 <J2kLJ cTH arginine decarboxylase -^2 ll Uiuj Ij^UJI ^Ubl *l£l 

fJr'^'* 1 C^ 1 4J '- is .' ^ putrescine 4 -uH' cjU j£^j ^-\.^'W J^ij 

•_L2£_l'j yc-Lj -~.y • vA j£a CIj’lajJp^U ‘LLuiudl al 4 <Pi'^)Ii]l x-a AjjlLaJb 

.(Cou’ee el al., 2004) 

s^pc *-■ f_£ ^231 jj^Jl Moshkov et al. (2008) £~=>j aSj 

■ ^sh W3 Az^j y j\ £ jl_> ^ apV' 

SjA ; _w=-^ 7L - oj L J^VI Sjjac PjLSjJI JuLM 

^Jjll\ ^ua’^VI ^ JllL .<JLu. ^IJI CjUpjA'j 

.ojljaJlj JLall CjUj jjV 1*J 4_kpjJl 

.CJuili f jj-- it -d'j Aj^*-d3£JI j aa .X 

JA> ^ JI ^1 cAj5 ^ jjo W1 .r 

. putrescine J ^\1 ^\W ^ j ■. ■ ^ _^]V^ 


r 


XaJI AJ& 


j . -.yi 


^'jj 


,^VI > ^ J! ^ ^ ^ e>J= u,j 

J .. ,>-w i - .-kSfi ■'■'' " - • ^ ^ j . 


> 






^ cIaJ^^i £Acj^ 

o^U^Vlj jS^I SooJl CjLj^J | 

^> ^jsyi ^ j^" 


i 


,bJl 4-^jjj 




• yjjj, yuJI J! y-iill <JUJI ,> trna cb^l < 0 ^ UJ 0jij ' 


.Jj\ SiJt C^bSjJI ^ill cjUtj, ^ OUS^II ^ 

J7 

j } ^ 0^^ Jjfc 1*1 j_£j ^. J |^ a jj 

,UiJI ^ l*- ui .^Lu-SjVI ck- <J=J J jl*, cjVUJI ^ 

^ ^ Olu^jVb J^l ^i JJiO ^_^1£]| jJ ^ .^j, 

y fjjuJSM j_fc?' £J>- ^O*- 0^' *AP=- CiIjS.jJI j£l . fJ ^Jl£]l ljz.j 

^ j_?6-k _P-JH O^kV 1 <J*ij c£jj»JI Jaji3J (JjkJI cLiiJl 

J1L ji j^>^ oASV'j .(Muhitch e/ a/., 1983) u^V' J*i> i jj]I 
.jk-£_*J^ OA^J^' J'j^W u^’ <_£j^' ij^jll I> 

Jr^' 0* A.k AVG Jk i_j ^ * ■) (JLwlL-uIj (JaLj^U ^j.i-i.11 jjlaJill i—ilijlj 

j-ai> j' o.Ajj ^j- 1 ] ls^ 3 ^ jj-oVI oJj^c. diLi£_j-cJI jj A"i CjUniLo JLojLLi-iIj spermine 

JaLaSjJjSj.} JjjiliSk.jV' jx GA 3 jj Axjaldl aLOI L_slL-ai ^ . joky I jJkj ^ 

j? - ' Jjr’ jjlfiAj .A>->iVl ij^-oV' oJjJlC. ClbS__> a]' jaSJ j e-iljj j^J) ^S^ji ^ 

-iaAfLill GA 3 ^ ^ S '^ A J iJ_jla * ". ■ eL)VA*aJl 

(Smith <?r A-jaUl CjVXJI d.UoXJ! Jj j^V' S^s& oU£^l JaLlaI 
? Uiil ^ .Ua j^ c v\ (jiil^jJI ji j-ijj -ilB j- .al, 1985) 

Jjai ‘iJlajj ;L£UJ| ^Lxijlj aJILI^I J^o ' 8 jUjj ^ cA 1 

_^l uUU ^ U^' u' 





m 1C J N 


W Wj W« 


J**' ^_^jI 1 ,_$J4»J' tr* ^j c^] c5 J JH J '-‘Jojl Aa»J 

J»i ^ JbJl j* ^Sj J) villj 

^>**^1 j^Lj 4 <±j±^\ Ji±k ^ij i>*Vl CLiIjS^J' CjUjSj^ji 

JaaV' iApc. CiU£^ 4-a— jSM lSjZ*-* ®->bj (jJ] CLjUIiIjI^JIj <LUa11j <a.ja^41| 

f04j l'iI V '!1 I ^1«j (_JlaJlll /ll 4jjjl AAo |^ jlaJ I cIj.u k I I ijljj ^ V (Ja«j 

.^>—*11 (j-UxVl 

APljj ^ cfcpVI SjyJP jjj 


0-^1 

Ujjjb JjjJj ^yJlUl JjjSjj L^baJl ^Luijl (jJxVl oAjJc. CjIjS^aJI t-, *\ 

^ JJ ^ ^JJ CjLcklu £x l^iU^aj Lo.ljf. ^Uj^l 

CiJLi]' ^ -~A*J ( _ > Jl£J' _^aj <_jj Qfr i tVl ias»._j3j .QiLuyi £iLxaJ CjUkjJI 

^ J--V' Sajac ^IjSjaJIj .spermine j spermidine *aLiL 

.jjliJ' f'-iiV' i> x=^ cinnamic j cumaric Jb oV jjill 


•^^=J ^ ^Ua j il*io -iLia-dl jjSjUl Jc »;>^ l 

^ Jj-Vl oApc ^^aJI > uJISlI ^aaI Tang & Newton ( 2004 ) M>> 
^ ■“-> jW-ii ^ JUiL_, ^1 j^Ul ^LuSI 


(jjiil *jlj <a >xiiVl 

% Yi.o.nr.r j io o.iv 


spermine j spermidine j putrescine uK*^' 
jVI.o. ir.A jlaLu IaiUi oLJl£il ^ ^jlidb 

. Jl_^l Jc aLUI obSj-11 


L ;.*.<m .t 

spermidine j spermine^U qJ j £j J -„u; j 

^ ^ Liu, dlli A3j CbUll J* 

^ jjVJI OJJ^ J\ j^Vl Sao^ ob£ jl\ Jji3 

M . 


r 


■ *** «**»>w* , 

■V J-/ 

8s ,s ^ ^ ^ ^ -» ^ ** ^ 

U ^ ^ ^ J! ^ ^ ^ & & Ravishankar, 2002) 

I \ * Q vl —* i 1 A.' t -Ua t _^l \ \ r \ *-**. . 1 • ii • 


;i .^b ^ ^ ; ^j ^ jjM ^ ^ i>Vl 

, |)A „ IW-* ^ UU ^ W ****"■» *“ > jjVI' rt. ^ 

|BA >j*j J Spermidine a* ° ■ <iU,l ^ .l^Vl ? i» ^ ^ 

. jjM AiJ 53 ^ ^ *WI ^ ,>,71 ii jc. oLSjji 

<jJ^*aJl 4_L^VI r 

^>V jJJ^ 3 ^ olilc. CAL£^Jl 4aj &\i J] CLiUjVI CjjLii 

Ji’l SAP® ji .i^j ^ 

yL-bL Wv* a- 3 *^ .eSj^' j>4' J Aij/' tUji 

jjl Ai’-Jab jaj^' '-** i_>^*-j'J ‘(j^V' SAj^c. CjLSjJI .».V.I a UmJ I jl^JI 
^ c-jjlxj' ■ J^' 4ib-^V' Jjjb (—siJJJJ .Jx«V» sAjAC- 

Jj’ju- j^jSSJ J—aJ' d>* 0^*-= 444^' Ajc. Martinez^/ 1 a/. (2000) 3 j' 
_2L' 4 ? ji ' 5 =aJ putrcscine ^u J jUjV 1 <&'jj j- <j^U.i 

-jell' j:Zlj 'ZJuIiIa Lc^jj 1->1^' J spermidine v-5 ^ v_Lj£li' aIij Iajlxj 

•.' j putrescine O* y u' (’ 1 - r ) r^J 4j-^ ^ 4i ^ uJ ' 

-vjj .s^V' <->a-V' ^lli) l1j!>LoU_oJ' J-Jai' Cijl£ spermidine J* 

^'-' J:j^' dj'JL^l_i '^j_, putrescine j spermidine J? <***^ Jj^ 3 

^vi j^jSj ^Ic. 5JUJI i^jaLu U)jjx^' jj‘V' u»U^.i 4 a*^' 
^ ^ ^ J^oVi U iSjaSII JSas r a J) \^ii3jb ui x.r ^ ^ 
(Shoeb et ul. 5 2001 ). Ojj^ 3 ^ S J^' ^ ^ A ^ 1 






<ia.vij <i*V' spermidine j putrescine ;1.r 

(Martinez *r cW Valcatorce INTA •-*—# J u J ^’jj 6- <pUVl 

•a/; 2000) 


<*jlaV' fciASLxin ajc 
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Oligosaccharides I jtauLui 

Jx jV> ^ UjJa t 3kj 'oaixx CiLijlu, SjLc. ^J 

.AoiiJi jxc ^ ^ jj^ v J <&uj c^puS/i cjLjS-Ji <> j£i j> j$ 

Ji^ii v^uosi u^iji ^ JJ; ^ ^ Ujy 


Ht 







r 






JJC. 


•h 




'jj 


^ ^ ^ ^ jl jM1 ^ JJ ^' w ^ ^ ^ ^ ^ 

JV -» > .^WS> J ' j1 ****& ^ ^J1 

^ J '^ yU ^' •* J ^' * P-1,3 glucanase ^j J 
j&j, J^J . j' u^j% ^ill U.U. ^ uul ^ J 

iaA JJ *&" J <&Uj Jc AljS^^JVI 

,,a-j ^'j^ 1 o^jVi ^i^uij 

ij .^i 11 ^jS-jw 1 ?' ^->* .^-jH ^jj^Ji fi.ijj i^js 

^Sj i*all SjIjJ J=- u* H 1 1 > JjjS-j^JVI ji c jst 

.(Ji-,V 4£_p. aic <)k,y] _jJ| ^ 

Sterols ^VjjWtfl jLialj 


D3 j D2 j^'^ J Stigmasterol <J^ ^Jjj^VI CjLSjJ L> i ut j 

j**J ji tliuiV' jjj^j tji j»liaxi! ^aJikll j^ill j±i^ ^Ij 

> kiu 4l_^ CjIj^J <&1 jjll Cj^i jjll . jjj£JIj ^-Ull! Ji# LjUUll 

-■•£ ^-^-' j£xi tilliS .(j'jjSfl j'ji-al J] jU /^L ) . j^jli D3 jjwlia 
‘-^ >V* *.' jj^-u V J])3 (joxlliS i _j-o 4-J-aS%."u clil jj£jli Cillmll ^uaxj jjAaJl 

D3 j D2 (_j^-oViLia j^'u jl£j .IjLia IjjjIj 4f-j CjI jj&jjlJ j£j 

y**7 ‘ 1 jL_! Jc. yjS l ajl jj. 1^J| jjijj LiflLjaj j! I^C-L-a I Jjjtj 

D 3 J D 2 ^ll* J JiV .21 ^ .ilUj Jljjl j£j 2 j <i*JI 

^ 2>® IAA ^2c. lA! -S..1 U* <LUJI jjAl^£ jjJI fjji] Jatij 

‘>^21 ^ cjli^lliJI sV ^ ^u Ul 

.(Moshkove t’/ a/., 2008) 



Air- > -V > 




Activeted charcoal :t*— iIj 


v>*-^ ^ £j_>- Jp- »jWe. k» Vuj i 

»j^s w us jjjS j kk-: v j-a.. > ». 'i iJ lJI <iAi!l l_!^ aill 

jjd j_cxj ^ JjVl Jc- kkl<J' (S ^ill 

^ ^’j - ia kkl <^‘ ^ So^Slj 

jU*lkj jUJ' J» eUI< ^ O.J ^S <ijli S-lc. ^1 jc-i ^ CjIjUJI ^U^jvy 

t yj* o - ^ - ^V j .**-*•’J ^uoL^aj) -_kJ Jj£n Jllkj tAjlc Sjl^ CAaj^ 

A±^J -_kJ Jc ^jk-J L_ua. ^jJUj J*-ai k AUl l ,xaill JLmuUj iU . 

^jFj .°/o*^-*° ^h'j^ S-lj^l dlj > ^kl ^ 

^L^Ji w uij S-jUl!> g-ljiVl J& ^uuls il*j ^1 <L^k]l Je. U.V,.| i 

kkJ' ^ill djU Jl <kl^kJI C£Lk 2 ll jkSj ^_jjc,!Jj^ij 
e * ±3£ ijl U f jkJl > jSJ .^lc JVI_j JkiJlj ^J| Jk ^uji cMj 
- ^ J^' ^ ^J ^’jll kkJl f-kll U_iUaJ V ^ jAill ^3 jSj3 CjUjjV' 

c1 ' ~ > (^-4 -tJ > 4J^ ^3 Cilja^uJl ^.Jo^ l^lkcV <liUI 

: -^“ ^ ^ aaJ> > <Li VJ >oill CjUkio j^ jjltj V kkJ 

’ "* ” ' J *~ — •* (|*^~* f jjj % r - • . y Jjj ^ j'jjj) f -i:>-'i aJIc. jjc- CjI jj£JJJ 

^ ^’j ^ 1 fk** CjLijUl J yd\ 

*kjla ^Jl v-j'jS^J! >> ^-' j ^ 5 ^ juaL^v-ajj Jc -kki> 

•-4= *■> -' - ‘ a - c -'JJ k-llJ' ill J'-ijLL-jl i_il^A' .4^ 




Jk A^JI ^ ^ <xLJ, 


* n :^j ^ic kc'— 


e*^ 8 ^ J, ->* J Jj-Vl Ojffi# iijjl Ojt 

^ ^ ^ US ^j^J! C J, ^ L^~ 

1 ,5-hydroxymethy-furfura] (HMF) mS_>« JU ^1 e Ui! o&J" 
‘(Pan & Van Staden, 1998^^ J;u i-,_, J 

MS 






11 xe- A 


^Ull 


JJ 




J-^9 ^ ^ <^Sfl ^Jjiii .u, 

^ t \ ji\ c** J ^ A ^ ^ o^\ oA^y 

■ *>* »jUill ^1UJ| ^ 

. ^ \^3 J^ 1 ^ ^ 1^1 ^1 0 ^ y 

^V> ^'jV * aA * s “ lJ ’ ^ ^fojj %' J! •.' 6H Ci’J 5 ^>»j£>u 
J) *J U V' 0- ABA ^ibSj 

_ ia ^ji W^) '-^' cr^' J j^il* CjUkio ^ ^UJi jjS^ui 

,J^ , oiljiJl J=^' ^ C^ 1 ' 1 LS^ ^1 J» >411 ji ^J\ 

. ^ <ioil 1 *jU*A' J J ] -M* ‘>4ill 

^ kk*l' fsjti J**^ 1 .(Johansson et al., 1990) <lull ^>1 

,ijjSjjl' j' j'kJJc-V' ^ ^-V * •. i>j (jSJ .Primus J «.LL*iVl ^Ijj) ^j-> /Al 

^ jjC. kul' S.2_p>al' >iu]l kLaku (J*k ( *aj]| ^ iaHjJI 

u-t>l' k“ *^jV %^ J-4 ^* *‘i“ 1 ' i,_>a'—<al»vO 

_* Ja*-> J a^ .- J 1 2.4-D LSJJJ^' 1 c> Jjau <>-ul >-u] 

^ ji £U»Lj 4j.WaJ' Ai>VI ^ cs4^=*-^' J^' L^ C.lkc7 S>» t • 

^ ^c. A Jl e^jjlj Jja (JiLS'iM 4-illr. oj^3 <1 U»Via1' 

# <C jJ^IaSI 4 

jA^ lv Jlc <j ^*JaxJl CjIjJJuoII (j-axj laollftll j b V* 

. J_jjj ^usa-Ij V IaIaj \ j * A « ) a ]\ j ) j^ic- ^JJ 

J:>^ c'jj'j ^i«jll ^*r MS ^ Lr li^jjAifl' ^5jl' ±AA\\ ^aill .i 

^ Jr j .% • .© AlaL^J 8^J • .VO f JJ u dxJ fjiull ^ 

- gl - ' - t - iaaill j>-»; -^J .Cjlijjjl^il ^jJc. Aj>ia (jij lill^ 

Hvmar er a/. J-ii ^Sjll ^ j^ 1 J! v « ‘ ^ J ^ 

t il J -k-lull ^ill jkkl jjc ^mli i' jJjl* U 1 (2000) 

•* '.•'!* JjLu ^aiij} * Lagers troemia indica 1 - 1 ^ jj1 

JJ i_j . r A Jko ^ j) ^ JakJI fJlb Jc. Ajy^ & 

j^J^\ CjI JA\ jjji 0 A^a\ ^ Ji <*J k 3 ^. 1 

J .Uij-vi ujm' ^°!j ‘^'jj 11 o- ^ 


^ SjjkJl 4iJl ^ Aclj^ll c llii ^>aik! Jk, i^jJl 


^0 


■^ UV a Air > > 


Ajjllill A£.ljj 


^n*jj 0^ J ^.ic- Aa^JaJ Aj*a AullikJl A,‘lull -iljj ■1^‘a iaI' oi l 

A-lull s _yc CjVjAjla]! ^ual > A.xa\ ^1c. ^j^Sll (Jax-djjII A^.jJ 

k*'j jjjjaLil' i^ni ^£^11 C ^x-iaJl £-ia l5^*^ -^J cJ**^ jJ-l^j ^ nj 0 

^.lc. ^cjl^Jl c^^Jl J^^Llkll ^iS lIU-A^ j^VI (j^ (j)j ,^^-lill 

^JC- ftl ' 4 . 4jLila 4 * 1 .2^ 1 ^1 ^ ^ i <iL c-lc-^ll ^-dll 4 \ i \ 

.k^Lul l 

^uaJL-il . *VvaU AC-ljJ; Jj-6 A-0\_^V1 ^ \\U j 4jA.. "vll A_i^.bU CjIaHjj v^Jbo^ill ^a-v .Vi *\ 

Jiia >V1 ^ elL^V' Anemone Jla ^IjjS/I 

Li hum AuLi^zJl jjljjS/1 Ax^'jj c-Ua^i ^\ i \ > JHaII 

jjjUI* ^ill j* ( x^k/ c jjj %^ AiUjal ^xj V) longiflorum 

#L5 jLu!I e_^Jl J^IaII £~Jay^\ ^\c. 
^cS f l wiTx- ^ a] ^jSj _jaa11 A-UJ ^J) J^JuAaII ^^..dl AiLjaJ (jl ^ix-1 La-o 

j' -j—V' vj^^* ^-lul' sj^-‘ s- 1 .^ AJji^ill wM^aII ^UJ jjjIj 

w uu-*jw’ C-j^uill ^c-ii-iLill 4 _.loxa.' djl.I^.1 j ^ V.T ^3 j (jSLi) 

J^x-c ^ »-^j as AitJa] ji Alkhubry (2008) -^j asj .^-jj^' 

as j£ .(U.r ^Sj J<J:j ^LJI <£,ljj ^ aUl<^ 1 ! jiUI plk*ii c >/Al 

OJ^.^.V j ^-cul' A-ilc-'j&j ^ic- T n\.,i ^)Jljlj V^^i*i a\ I ^-v qVI 

JU*I^' pierik (1987) j^ii 4 -=k^ '^1 tAinll 

;L^loj ^Jjliilli ^I^aII ^aiAJill ^^p.1 


diethyl- Lf>^ J>^u ^x^ll axj ^Lull *ji Jl J^c. A 

^ J*' e^si £-u 2 dithiocarbonate (DIECA) 

aJluJI aj .^;-, j (Jji f.Lo ^ e^loc.) ^»u 

. J^/f^- ^ - * A 0 U^J £ j' JJJ JJJ SjaLJI o^jOc. PVP ^-ika AikJa) A 

oA-*£' ttiLjioJl Jlo '. vX 1 )!I CjbLja* AjL-ia) 

0^-J^' j u^b^LJl (>=k^.V' Aik-b] ji .aJ^ ual' 



I •. • I •* A ' • • 


A*}' I* 




'ST* ' ' ^ “J ^ U1 *** ^ ^ uui ^jum 

.-^jiii. ^ija jt ^ jj ^ 

■ a * ! ‘ Uii “** •>“ ^ Ul eurf J j>* 1. o- j*vi 0 




Umirms communis jxil jla-lV tJ 2Ui3l jfo ^i ^ . w r 

Jl ^ ^ c 1 ^ jM .p-a'j. SJ >ii u •*» 


* ( ^ 4-i3LjJ| -li*Jl ^Ic. ‘U-JajC. c-lig^j ,jjj£j (JjaJI c5 lc- • \ A-T J 
^ ^ ^ ^ A-SL-oLj c- Q-i^ VI -Ij^o ^jJjSu jUJI v _ 5 -1c-j i ^jLiiSl 




Ajc. j 


/■> 


AjMI LjiUJlj 3cljj 


The physiological effect of wound jjVI 

^ ^ J*v» .aj <> juy ^juii c >jt cl 3i 

^ oA' UlJ ='' t4j*Lill a^ 4]I J^i] ^ 
ci’UiU A^_.L^ Cjljjisb £j^=Jl c^Jj .Ailoi^jl Cjl jJ>VI jLa*3Uj A^3 Jjj 
J_,J ^lo J w uJl£]l Jjj^S klj Ix-vJo^j ^013 iulo i £ ,u.^ 

l _ s -lc. Ajj_«_o JX CllljU Jll_^| S.aiqa. ( j£j 4_lj jujjA AiLiai (_ji 

4j*Am», CjU]1 aJj^AJI AjjUil! e.1 >.bU Jj£j JJUl Jjj^ J*$ _5iJ| ^ 
^* JI J' U* ij)j ^ Uijxj vj UolUl CjLUJI ^ ^..^Vy 

v^3’_1a ji ^Ijjab s^iUx jjc. ji 6AiJaj La) ^ j^=JI djj^. JJ 

^ J Haberlandent Jjs Vji ajJ^I *2* j&\ .r^=Ji a;u-.. j ^ 

f 2 '-.' C-^ 1 J&* ^ S^jaJI Li!iU ,ji dx^ MY3 

^>1 s^a c ^Ji <iki^ ji g^u. aiL^Lj o!^ sac & UL> cj =ji 

-‘j^ >>’ >*a ^ ^ t>Uu C j^JI u^> u' ^ 

^j' -W^ J^b C-5-^ U_& *J .c>*JaUaJl A^db 2 lj >.ja 

>l5 L Lga ^aJojj 

JaAoll jjjLUIJ 

l^jJ 1 oj^ a^> ajj^j ^jiVi a^ji cjbi^yi ~ J>? ji jjo 

•^j ^> iJI J^ ^j^Lsjij JI^l.) <v hr> Jc SjjUJi 

- kx — 11 ^ J* Ux ^A^iVI ,> Ui^a ^13.J' 

^U=>\> Ja^ J’JL. a_:jLL!l A^VI J Sj^_JI CjliuW j: ..<-, JL.^J 

Sj’-J' SjaJl J) ^y>y\ CLiIaiaUI Jkl.j -,A^V' 

.(Dan 2008) ^-j>il c-L^i ^ L ,'.„- ; ^ ^jVb 


r 








^U) 


^ *W ^ uja ^ ^ 

J/* '^ V ' ^ ^ A *>! ^ «o ^ ,.^ 

nvu 1 tiu*X>j jJi Jjc cU5l ij^j] j | m. 

J J -*-> ^Jwj .SjJI 

J> •* ^ J>j ’ ^ “*» -W ^ ^ o^, 

»■ JU U-S* viUL*. J superoxide dismutase dUi.L 

^ XJ SA-SV 1 ^-sji) J»^ Jc. ^11 \ 

u >^J propylgallat 

^>! ^ ' ,lj>JI oUj ^ ^ >> '"^1 obu~ ^ ^ jM1 

V > ^ <ii Emek & Erda g (2007) *, .lipoxygenase 

,Jj U> J-W fi-B* «*UII ejj. ^ VJ^, 

^ J * 5 ? 1 Ji ACC Jo*J 0^71 ojjSj c j^i US 

****•» *"*» ***** d^j Superoxide ^ Jc 
J-j J* jc s^s i*j j^Sj ^ 71 sopc. aLsjj ^ 

46 J 9* :L '‘ :i J 3 u'^j S^LJ' J £JJ« 3jJlU* £,^1 UUt 

Ija J«U C->? J! > ijji* i\j+ jSjj u. C ^J» J^c ak. 

.(George, 1993) JM' £ Jl Jc. cdlj ^luj* jjjIsII 

jjjLUI.Y 


^'"-' C^-^' J J) ^ l£_>^ j ^—>' £j_>dl (J Jj 

CjI:Sj ilS.ua ^=klS ijiljj *-^Jl JjlS-a ^Jj Hali l j UU'aII Cjlij^J^Jl *£k 

J ^il*_) nA^ 1 1 c •. U j 4 •■ ■ "a l rj.-^U ji 4 j^ilSj^ll jl^JaV' 2-Ja Xajliallj 

C-^ 3 ' O 3 L^' jliJ'j AjUUI J^jll CjLJala L)»JSJ i—LiS-Jl 

.'J.iSjH n 4 aUi^U oift 4_iLi.ljlJI bljljj-JJ^ll jj^JJ tj^‘ ^*j 

^ ^3UB j!j*JI J ^ ^ JUs ^’^11 C ^ S*W/' 




±c. jj^/j ^71 

vuLiJi ^]\ djjLii j_jllili jji V) f % )a a ^o ^ 'UaAa (Jj^j 

jl£-c j'juJ' U U1X ( ! Jjfij Jt&*J‘ ^l-ic.] j' £ ^j- 1 ^ #c >ullil]' (jJj£j UJ 

<jl£« fju^lSJl ji ^Jl£J. jjjSi j^lLl l^J JjSL . ( *J a iJl 

^L-*i:' ill' c -lie. ^ ^1 j* — j-n. \\ 

^-11- JjkSk j£i ^ ^La.Luc^ v-li3l5» LaISj L)iJ& LS^) Ijviil] 

\c ±i v-oJl CjljjaJ ^J) Aaaj '^1 ^iillS^I ^y> ^x.Jj| 

Cj^v*-a1' ^waS ^iJaxI-S^ v,ft Ja^j ^?w xh) LaJ jj . (^uJLS cUaC-V ^-l*xil] 

5^'^J 1 v J_cSj ^3 JC-LulS ^1 ^y*\ j*J' ^v*. U^lC. I j j (Ji3 c-Ua^lV' S^C-'J ^ CJ.l2k! 

jjj v__i2k iaLijjl cilLiA ^j^SL Lille- j *■!^ j'f~- S 
^0 ^'Lxj^jli^Jl ^uaL-al^) J^L-a Sjbj ^-1] V c*lb J 4-Ia^U 

<lull 
• •• • 


^j’u’Xl J'jjV v _ r k^,jJ' Jj^JI ^ 


**LJ 

<-• 




dll^J Jli 


.<jj£-J> --*• »3j Jl Streptocarpus, Begonia , Saintpaulia, Jk 

-0 3* ~ u -^ Populua nigra x P niaximowiczii J^-M> j 'jJ -rr^ ^J 
^ 3 Jc-i 23J i^jSU' r-’J=ui‘vi ^ sibj uii^ 
^jZlj .^Ji ^ Aljj\\ J 

• Ja5i ^ 3^’-^ ^ jljjVI Ul 

)—a «_ — 'js j-i=- ^-!>=. j’ ^ ^*_! (2007) Phelan e/ al. ^ 3j 

' ^ J ' ri ’ ^-*- t j -^’'* - — j Xc.1 jj _hs Tulbaghia vioiacea Jk-ajV ajjI^' 
‘% r °^ 3«a ^ jl JJ Vi Cjlj CjIjUJI Y_ i jlS 

^-/0 ^— "-'-■31 c.Y jjULill w o_^ jl£ Laiij 




NAA- ^ 


“ Opunli;i_~J a^j'^JI *c.l Jl ■&; J , J 2= 

i --w "1 .mi r i- * it • _ . , 

-^-— ->^ U - 1 ^ JJ-jaL. JLI^U jSJ Aiull Oil u£jt' 


Y . . 



uiujij 




^Jl ±C- lj***/* 


Jjj iSj ■ 
s > i>“ 


^ a li JUjS .(Lazcano er a/., 1997) ^uji ,u^Sll BAP j 

.. 11 •. i'll.*. 11 ... .. 


“ -J 

.SjjM .1WVl ^ J. !A.j J! LSJjj Quja. J] yjl. olj -Ul, ^ ^ 

jSj <J Uij; Pucca ga/uca oUUi Uj yui olUUJI „j» 


Tmcc^ elephantipes ^ jjjIj CjX.1^1 


AjjLu)' j teljJ 


A»C J^4 /j 


£_J I J_J I J^L-fl-J I 

l$->lg' 6 JJJaJ) J*Jl (J<3XJJ A a aaijVI 4s >\JJ 


^>“t^ '3 a >Y -iaj a > ».. ' V' >'_>« CjYIj Murashige 

<j£l 4 ■> ■ . ■ i’ S*' <C 1 jj >.'^0 JaSs I- .Ui-aJ V 4_jV Jj£Y* >-> Jia"^ a]1 Vjj5 

Ja jaj)' "—ajjlii j\ i»~i Ia- lie- ■ ^j kliiill > '•>. 

J^-j* <*'^} £ c - ^u ^ l '3 a Murashige o* 3 > ±uj 

.4- - .■ <■ ■£ -._u-=Ls >-'tillj 4jl$-i > 4 jY21' (J^IjaII iiij (JjS ^jV' 

'—* Y-li.L-1 aL^^a ,_J£ elll. lll-U A fr Uju .iV Ajjj^Jall Lljl-v l n-v ^l i Q 1~> -v -' J 


j' —-^%‘J .» J-olLailllj fY' eiiLdl'j kkH ijj^ 1 lU'jC-J iCjLu]' £-jjj 

£'>'' w< j >'>' J£ ~-JaI 3 Y .^j O^axjjl £a JsJ.i 2 S J 13 (JzJjaII 6 3 a 


J'T 


UJl 


j’jL 



('-*) ^ 0~u .(George, 1993) £j'>1' 


^ cK'>' -^HjJ 4 ^-WaJI jLi£YU £.i_>£ 4 -v ■.■'' VI 4i.ljjj 


Cj '^' :JjV' <Jaja1I J 

^'jJ ^ Jr^ ;>-= ^>' l±Jj i\^y\ 4k. ^ uk 31 k; 

J^IaaJI ( ,vi eliUJI j’ulklj ^UkY! I 

> iS J—! -’j^' J > Jjlko ejUill Jj£j ji 


c>J' ji ? Y' ^Ul» > ^2j .A-^kJI cAk^Ylj 4il k All 4 ,,-^Ji ^IjcV' 

^ kill ei.Xj'^Aji aI^^aII ok i^AlbU j v.-.X J..r.,J l 

^^31 JaI^ * .aJUII ^ ^Aill J ijHI 




.^UJl J^aJ' ^U-2 0^a>i ,4^J CjI^aII J ,-,l> !■-->J I 

^ ^ JJ Leifert & Cassells (2001) 

>£11 ^U-i J5U >V ^ 3 ^_ >J , 


T . Y 









WUM J ^ 


’JJ 


<0^ 


^- ji uUb^i ^ j u,^.. M ,.. 
, u yi -*^ „- JVj « j>» c^ « * il» jji ,i» j Jljtyij 

^j>li ^i il^i ., 

.,. ijuii J* ahJ' ■>'^V' •J'-fc.'j —UJI jo^ji j^i, ^ 

«>ij ^ ■> J> •*> V ' <*'jj > ^3—ill vu'-JI 

. ^ jt jjia> uj±j wjui j. ^-,u 

r ^ 

& > ^A> • Jj -‘ tL ” > ^ JUJ ’ J'^> ^jH JJ aJv.’.h 

^ £ j' ^ J ’ J jy^\ JLUI jJiJjl ^ TJ^ 

^ *1*.*■* ^ V 1 -® 3 Qi j' £*~u J j ,<j^JI ^.'yi ji 

.^.J J- jb^ y^J Jr* <Jt o jia-Jl ftlcj > 1. ■ ;... ' 

> J_j-aaj* ^ -U: ^wlijj .3x.ljjl! J* ^bi o.r ^ bjjljJI 

^■- -‘ C 'J- <1^ J-*J' Jsbj ^-jj^j . JAi!' <1—al^o Jc. Sj^ill lg_j iJi jLo JJC. 4 -V ... \ i 

.JWI cUiI‘ J 

ujUUJ! ;AilliJI .r 

■* J 1 jy 1 J-< - »l ‘i“A^ a-iAla^ jl ji Jj j5b jA aI^jaI! >2A Ja _i.JI 

J - V- n * plantlctS ~b’%ll' > 2 Aj JjLSLu J^Lu-b lJ 


j« 


- - > 


• **v ' • >- 


J^_ 


J JJ ’+*J 


> j£il> 3_ .bU’< b_;- _J^J! j 

^Jr. J* - ' -^ - ■ ’ r - ^ ji' ^si -Ij’JIiJI >lllj f. yjj jy-=* --i»lj J!jV' J—ai!' 
^ • jy cb^ jf. > ji fVi i^uii Jc r iL- 

J u ( »C 1 \t. ji 4JV--.H 4 -%-S' ^JA Ljaji I." ll XX*. ill JJ 1 

aij CAl>£ <b1 jbl JjaII I 4jj_iajLl! 
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(>) <?—uVl <C-'jj (_)La » U . i b jLbJI dlUSLu ^Lul J^.1^ 
jhtyi (*) ^'jJ' oij^ jXjU a( r j Y) t 4£j^Ji 

P) tAua-iikll <-ij_>kU bjLjLull A_aiai Aii.^0 (O) »Ja*_a 1I £ jla. Jljll 






JE *VUJ1 ^ ^ ^ ^ ^ 

y J* JjSn w - " ^ ,JJ ^ Ujwi ,mi Jlji!S 

.J>» u •>■ ^ ‘ I>VI “* ^ ^ "* *-*>» J.M ^ ^ 

***** " ij ^ 1 u* »5“ A»VI :^ijli AJ^J, 
**> ^ji *>- ^ u ' «> **aa fcj iVi jl ouuui 0jS3 

> J V*~ *«* ^‘ u; tJ ~ L ~ i * lj •»*# V- j» i* :JJij 

‘-*->y «* ^ (M> . jjjS JSi S . ■-' -. ■ Jftl 

jjjU* j~s) J,JC ! o**^a <U>JI „i» 0 ii Ijj ^], ^ 

sJ*y cj ^ i ' Jj .uij-11 eUJi ^W, ^.Uiiij a.'i.f 

JM ij—= jVI ,Ji«-£ u_£“ JJ0 y ^iii olijjill 5HJ 

SCJ 31 3j -^' CjULi * C*“J JWU ji SJj^JIj ^ ^ 

jV J^ 1 EJ u y ^ ^ oi4 £>Vl Je. l4^u jl jjiJI ^.jS 

JS^Jj £**■*“ J* ^ L T~^_>^' JJC Sole. iijLJl <k^J| ^]J ^ 

y> u\* t> yM ur^ u^ II UjjOj (T-£) 

lo* -uL«Jl 00Aj . ^jU. Jl CAM Jii IuA£j jc. ^ 

tfV* j-^ 1 vlua. jAlII jUSVI 2 -Ujj <> 

. (Debergh & Maene, 1981) <i^ol' >&YI J Mil cJull£Ul ,> %vo_ro 
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OrH -kl-JJji (j* j^~a 5' Jr JjArJI L JJ >^J • J*=- _>°V' /^iSJ Vj 

^ 2 $ ^ c^u. 1 ^ 'J-*— L- c v. 4.: ’’•xJi CL'IjIj.J! # (J}j. **JIj (jj^ S— ^s*)\ Sur^jj 

CljlluSM jIctj ti)U* ^ l**j i y.v-Ji3l ^ ;Li- • *;V 1 j>a jjuS'vll t ^Jc. ( JJj3.'Jl jLi£N \ r^\ y 

ail. j -Cujll . • ' ,;\o S yiiV’i ^!' 4jj. l r._ll jjA jjjAr*. ■ jj5i2 ^JrAxJJlj jjjjK 

CIvjIS lj)j l^rAAl C v-1 J->) (jjAj_3 JaoH Olyii^jliui!! 

vjr^cSj Ar-; VJ <p_i? ; ;.LJc' ^J) l^vu~/& ^ c'MJ-SM ,j/> *0lS 4_c.j jj| 

^5-ic j_oA^ j.;j& aAt. 1 ( «L* j jtiSVI g-o.Jj: ^ ^j jjA>]l 

«J1jIjIju!I diJwS! Jij j^i c JajJl c- j.Hr.- C-:ljl_ull i "j yC\ J151L ' A^j’dli 'Jjllujjl 

( xk *^ ^.Sj JlA- daL a jiaaJ ^IaSJLuiLi 1$jl3A v.:jj* 4^>j2ic <2ulill 

. jJA^lll 4 j . U & ^ioJ daljJai. pljjJ sjaj CjVIaJI 

^1] ^Ua^V' j ! cAj Uw-£ jVt j^tJJ <J.olx^JU jjAa.il] UjljLlll *32 ^jjj 
^ .MS J^'J^ J ! v --^ Urf " ,; L J' 1 - 0 ( ^^a; V j! j^-'i ji^ vl- J U jjSjJ vUj'lA <J£ 

>Vl j4> ^xL 

Wl ^IsULu r* jiii jjiiJS *L' ; Jlx> '5j jrlaJil! 4-ii^C. 
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Sha Vaili-Khan e/ -o^'j j&^\\ ■ ;. H - ,l jb ms r- 1 ^ 

JJ^IU a_j1a 3’ <r~ - 1 ' CT^ All: ju'j J (’l-i) J a j ^J999) 

^ JJ ^ J ' ^'' C- U ' ^’1 -ta-V ^3j .V>_, jjlJi 

U-J -U'jjV' ’^jiLi] ^jc. aJU jjAa. j;\ ■ a.^tS 

^ ^ ^ ^ •> Sfl ^ J^i ms -j 

lj JJ ^' J ^ JjM Ui aLLJI AlJl ^ -uLJ! 

^ ^ t% • • A ^ 0- jW ^ ^ J^ J,:^ ^ 

6.-1 u^j .%• A oc. jUVl _Y£ JJ sjLj, 
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y c'-k^V' JL A’A 1 J) Arrebola cr al. (1997) jAj 

J:A -J- _>-*-k' t j-=>. A I sop lex is canariensis jjji jill 

‘-JC-J 1 ^ i' --*'" - 1 ^1' Ar^' J'~ k--r %' • * J) J-^»' kJai 4.1_. J-.-.-V ^Sj 

^r—-' ^ s-lu_ cLalL aJj ,1.1a u JLlJJ - ir-l.:V-H a 

l -y=>y ji Axs'jjl' Jf- ,_>£_• ^_3 ejlill sift Cuiaia. Jj 

AA «A- ^'jj A ^ .%>. .-<*. j) A 1 
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■->= jj ^ 0X0 oj'^p- AA" ^ i_^>° 

J ' “ tljji 3^;' j,^- ’' jS ." ii I^j ^ua-aai ^Jl j2 Jllj -i*_i c-LklV' 
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Aic <v . . ^Ic. J^^Ji Bhatia el a/. (2002) £lku JUJi 

^ LrJ ' ^ L ’ 1 • lT -' V-j^’ Ja*J' * tji ^uuiij Stiickhousia tiyouii 

- U - Jl > •->'• ; V> ^ k^’jJ f -' IB A Y J ^k-o Uuk 

<*_j' ^ °rv 'sj'^y*. -'-^_Oj oLu^illj At_iAo -ujc. L^-ki5_-v^ ^ ; i 4 , 

. ^jjLJ 

'^j*j,Ja!l J.AUI ;4 .^iUJ| o 

U J*J J^J 1 j' o -^ 1 Av 1 ’ J) t>> ^Lna-J! Jij 

J^v C^-Jv ^ adaptation acclimatization 

jiibj ,iA Jr. JuA^JI ^ ^ ^J| 

J* jSO £ jl> AmJI Uij^klb 

Ajx.wuVI £jl>> ^ li AAIl lj >aI1I Jfe. 5jjj^l J^ljxll 

i^ 7 ' ■ 1 -=''^ j: ^'j ^ 1 ^A*jU*l\ j« Jjj^ AiiUj ajK J£, j\ j* 

^“ Ujl ^ uSl iCjLili SJjaJI Cilkall 

> - r ~ Ar^--' ‘-j'-o^iaud! j )J y_£j \I Cjlj AJ-Jt 

J- 4 ^ £ -— j' s>'-^ - 3J>J JLj ji AiiiJl j£J] 
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“ ^ -- J~,J ^ ^JJ^' ^ J 

^ s -^ >^ s j_^ y um 0 - jjiji 

^ ^ ^ o'V J^u 11 a 'Jc.j J A \ JX ]\ J Ji\ J3 \\ 
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^ ^ v ^ ^ j ^ 

•^> J competent^ ulkui ^ 

, jjJj '^y ^ ^ liU ^ ^ uV> ^ ^ 

^l>lj ^ ^ lUW ** V) ^ ^ ^ lAs V ^ *k> 

^ .(Precce, 2008) W u^ V s^ y j ^ jj j_^ 

I JjljUiS' ^ 4Jl*la Ja. L> ^3 <jj_)=Jl dUjJ) jx C aJVI 3 \a ^ ^ ^ 

^j^'u J^ 1 '-^ U.A? .V^jVI Aaljjl l^JiUSwl ^ dajc. ^1 UMaJl 

j£db J^VW JW^' i^J] ^>0 Jiluj 4^d^' 4£.ljj 

-/ 

^ J4J*^I ^ ul^ <^V' <cljj ^ a*jU 1I dljUU ^■■■•.■>ti 

jJ.JI jaJ.*^ ®>« ^LiuJ' ^j^uu J-j A^dj 

oijjj U_^c. jlSVI vljblcc <-J <iili jilxjj .epigenetic aa“> 1' Aiil j_JL ^ yx^il 

■&J jA I dli*-«l' aJIJ jxj .(Hartmann ef a/., 2002) i>«i.VI ^ A>dVI 

"Alicia 0 J ui i > ^ >1— tal q "v ! »\ ii \ & ^ 'Q-v 


- ^ j ..i i . >] I \-g_i3 £_jj _^ull A_12 ».^a] ajjAAll A-jjg kail dli—all ,1 

. jlAjVl ^>uaJl 2^ J^*-^' 

.elt/ir-Vl -lalj .1*" 

.i_Li£ull j _j-*j]l ^Jc. LMaJl Sj^a. £ 
j ljjju Lftjs jaIII dLcJai* Jlo AJmll dilaLjaVI ij ,^ * -} J] a > 1 ^ . 1 1 . 3 

.habituation 

jl ja-v'~i (j'l ^jS-oJ A_i1jaJI dll urn'll I ^aJaa-aj 

^ j’l l^. ' i ajh j op-J ^ ^1 A>dVl jli !2fc ^j .jxull dLJi'^ <~aU. Aluil 

J! jl llxl^ pl.Joc-l ^yj] e_^ l$i2&5 Aju [ji dLi£3 l^ii 

^ LsAj - '^i^3 ji S_pai ^ ^ V g^4j| djl£ jl JS1 .ijJlS ji AA^d- J^ L-5U. 

Jj£ |j| jl 4_>d'VI A^ljj frljj* '^j'^ 1 dVU».V> 
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J J'^i >\e J L>i.II S y-i 4 9 .fV' tlibill l> «^l< 
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; J-^V ^■'-• ; Cvc JL-J' Aioljlil Jl Jj._ 3 _JI 4>”—a 

.jLU-aijlb J*lj*JI :.!•- jo^i 'ifc Jjllij 


<■'■1 - 'll* al! *4 '>1 

r * ^ ^ v* *‘ v 

^ uW o’lL^Vi uiayu J>JI ^uu 

Cj ' Z= - -' - ■ J - : ' ■■'..S-V t> Jj V...- i C-'JJ Jl . Jl J Jll 

Jlijl j • •..._• J U^UJI 

W • vL # * 1 — W* 

^ J '*' ^ r> : ^‘ 0^ Jj ‘’Ajjd ,> Jc Jl yuil AJaJI 

J- ** # L " V ~ •" ' ••*' : - ' • 2008)Ujkj£ L.^U. J Cj^jsWI Ja.jj 
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^ y ^ J EJ*J» ^ . 1 *, ^I, rf> , 

y, .•**» ^' XJI ^ ^ e-^ **a j~a, ,ujj cvx- 

• C'i L" • ui**>■ •—-^ jV^ v_:Ljj *uo *u*4^l . ‘i , >« ; i ^ . 

> l ^ ^ ^ ^^ U LalUva/. (2004) 

„ ys-n JW > ^ ^ ■> ^ f3 ja .uvi ^ ii jUJLj 

, ^ ^ '->■»" j“a»-fc jjifcui ^ J ^ ^ 

s jj* S** ^ •*>» ^ ^ CS>SM itu y JjSi . ^ 
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** ^ ^ f 3 < 9 -^ Jl oc jj^l j; ^ i 
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• »JJ ^ dJUll,J C '^ M <> * j ^j CjLj^* jj^li ^ ^ 

.-i^lll <AaC. J, Ijjfc j£j Jl$j ^ ^ 

.i-aS ±jy * or^’j <^'jj ^ CiLUl^VI C^jf 23j 

Decook ct a!., 2006 j' <ijj± ulia. J) LiLj kaL^j y*t~ j' *Lu£ 

y r&*2 l*> -k^ j, Aj^i ^ jjj . &W an e/ a/. 1988) 

—j cytokinin independent 1 (CK11) kjJu o^j-^'j^' ^jlu ^ 


‘- -^J A --^. Jj-^ ^uJlS!' ^a ftllxiS’l i— L i 52 ; jfLaj JjaJI ' 2 k jxuOi 

— ^ ^r J.r~y ~—^ ^2 l;ai--xi Jc. (Jjjjjj ^Jl ~_~jj 

-s* -^-Jr ^’-ARR2 i «jjxj j»J *iU2£ 2^jj ^ «u^.jj._al' 

* ^“J .(j-^li f / (.//., 2004) jfi^- J : .:---'- ^l.u>U 4jl-\'.l ji^-j _j-kj <J1 i'jJI 
^ „J’£]I ^ujS: ji ^Li£2Ji ji Jc ' 0J 2ilb ^LlU! Cj’uL^II ,2a jli ^>i 

- “®! J^- jl A_: % t, J S^c'J jjc. ji ^iLj S^Ui-i ijj^ — J “?—^V' <c.l J j 

" i " <^U5 ^u-la l-krH Cljll'UjS ^ ; U '-.. ^1 IjjJ ^_ac'—aj]l -JxL ! -a£ 

J -^- • (Gahan & George, 2008) ^ i> c ’-^' 

'o na glabrescens 4 -?— 3 '-^' Jf- A -^-' ^'jj 

“•• ol 4-aJ’all A^Vl A£.\jj t> ^’2i' U^ radiate 
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Ajc. Ji^x« /j 


sjSU' jc. A»l"i-k^ ajUjlJ Aaj_yJ' CjULuI] laj*c-j . (Chen e/ a/., 1990) ^ 

1 ix-'jj J V J& JeJ oj^La Cjlj Jj^J Lille. J £ Jl 4+J£\ 

* j*j jjj'jil' J _^ul> ju iUjj' Keyes ct al. (1981) -iSj 
Ajjl S LaJ Jj .->^4 Jjuioj .jLkJ' J CjULuI] <jlj. ^-i% . ftl ' dlliwall ^yeuuj j^jJl 

J^j 1 f_>V jLlcj J)' Jaj' vL^j’ J J Je. jUlc.^1 

Jfd 1 OlSUjj ^Jl£13 AiaJl j^]\ j* ^ J J*i lillj jo J& j£] .hetrosis 

w ya*T . js’j'j^'j J J4 u ^ LjjjaJl Jaj Jj^l 

£ camaldulcnsis j E. urophyllaj Eucalyptus grandis Jj* jjsl£ll <> J 
£'_*^ M 0* Ji^' j’jSVIj jl a-^jJ' Ji*J' JIaj> 1..L j5Syi j ^ ..., 

-V- .£ r.itens j Eucalyptus globulus JLo Ai ki a U J 3 JjUI 

^'jj -J^J JJ jJi ^Uill cJ J$-kJ' jj»l! <-&&! jjj AiX 0 
(V^ illvams j=j’J 31 ^ %' • * j _>*-= ua £j'J jj^ jJj& Je. JjJj 

£. wi'te/v X Jill' jUl<yi J Jl_JI JJ jLii Jj je / ai t 1992) 

£. globules ji-iV j=j'Jl' J jjkJ' ujj£ Si^ kJ jJ_, .globulus 

^ ' ® j ^ s jJ^ Y • -i jjiJ' M^ ^ 

J ^J~l> CiLhJJ Jl*Jl JfcII J| ^Uili jaj ^ jUil jlJS 

. c 1 ^ 

^ 'Jc-'i J>i > ijLUi^VI oiA J r u Jjj 'yjlj^ll Jl^l 
^Li£^ ^ 4j^\ L Ll. J,, i JUI J*i VyJ' ^J^ 31 

^ Xi >V' 'J ^Uil. > c j ^ 0 jijj J A^ljj 

C:Uk^ > >' t y ji J£J J Jl£ |jj V] U-XVI ^uii 

^ ^ *> t '^' ^ ^ c 1 ^ e^ 1 a^4 ^ijj 
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,U^ ian 


£ George, *- ' *+ * 1*-+'.' ^c. jkili vj 
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4 *J MS ; A A CjjoII j, iili^ 4 ^ ^ 

Jjji! -uj'j^ 1 jA^' J (*"*) 4 j Jj> ^*JJJ .' • J a.A Jjj -j'jlj 

^J\ eaij y^\ ^ cT2j Mulberry 
r 4 A A <uUL, Vil-.^J l 2^1 
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r ^r 



J^aJl -l£- /j 
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_^j fc.1 jj ^ji3 <lull .jj^jj-^JI cP' Jjfl M&jjH jjfc :\.i 

.Tewary ?/ a!. (2000) ^ MS^* v> ^ jJ^ 1 Mulberry c,Li c q* 5 | 
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«-^ V U^l .Ail rt . .a l l £-1 (jOJ ■ o.^l l ^ <JJ^ij 

*> ^ ^ & JUILj .uxJ&ill Jc S >JIj ^Jllll 

i “ i '"^' *> Ar^' -ij .Ala-j.,^ Cjliia. jjfc 4j.il j iljlL-JI 
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.Cj’JUill oj*] j^JI ^jUiVl £*1 jj ^ JcLu U* t JiaJI ^ 


nt 



r 


£l| .lie. /j 


J Atljj 


^Vl dUlb Aikuji J 4 IJ*J| : Ui 

.y j^J U~* ^ JJ^' M-frl Jc ^1 CjUII j& ^ 

y M* ^ 

jjkiJlj jaUI Aia.^ . ^ 


d^jl 1 OJ^- JjSkCiliill J4J 

I 

y_< .ontogenesisj' ontogeny -j L y 1 j\ 

<U.y ui ‘juvenile stage J y' y dUiyi y y ^1 yy | 

0 *“^" y- Sj^illj £^ai]| ^]^| 

-J J u j^" y MM y ^ .maturity staged ^ 

> ^ jrjy 1 y> J JF- yi <4)J . <k^ J] y ,^1 JJ_, LuJI 
^ yM .M’^' y ^ Myy' l^uji ^ yii jxiji ^ij 01112 J 1 
y <y Ijj L^iJ! ^J] J^I liA jsiu b^UJI 

^y J^j yL-j' ^Jc. Sjya2 ji <Lj]a SAa] j.i ^l] l 

jr JJJ^' ‘lO^ 1 L> ^ j' CjlL-a J*.'y J* 

J j' Cj'^L-o <il!LiA SjjLill JJ^ # Aii.!iLc j' <Llk-JalJ JuII^^aII 

^ : > Jjx -13 c^JLJl CjLllI ^ 3 JjaII ^Uj ^jc. LaLaj l .aI2^.j 
fijlA J£ ji ^ ^_2kJjJj jjJu Jl:2^J -ia3 t jjjjLJl (jJJ <JUSjV! 


^ jilll iJjLlllI 


1 

t-O 


jL% J,V1 ^_is ;A_£i'wull ^1 jjb v fl ll^ -Jj l-^A 

jjia]l I1 a j]i djU^ixJl Loi dll_^L-' S.ic. ^yjl Jdi 0 y .3 Lu-^JI 

^ .ouy jyi y y y yw yy dij d^ij t y y' 

ViUli ^i y;i uJXLkb y jsi 3-'^' ^>1^1 dii^Ji y; 


r 



fJ &aJ l JLJC /j 


SuUll j AAamjSH <£.1 j j 


^j'j ^I^SM cJfLujAll £jj ‘ci'JJ^' U^ c Wi£*Pj ^ jjN (JSui 

l i\r'j ^iVl i^Li^Li 4oh^. a! I l" i lo.^U Ia^jc-j lUjLlq^LljJI (J^ia 
<ifi ^ic- a j!>lc. jJiaJl v _ 5 Jc- jjA^. ^jj jSj ^Jc 4-illc S j2& I 4 J ^ CjIjLu]| 

jUSyi cLaj! JjLlcu^JI CjI jlilic.VI i*11j a^.jj ^ji I. A-VJj jIjaII jl^al 

J-^:J JJ^» Lu-aJI JJ^ L>° dAjLull A ri i ^ V' <c.^JJ -^5j 

jc* l)l <a i ^ <^jLJ' dill'Lull ^3 j/SJl j.W.11 C- j*y a!' <1aj dlLliaj ji-all iA\\ 
yS J^' 0 ja JjauH ^Jl d)Lu]l O-ll £_uj dj^Lolx-oll ) lilLiAj # jjdJl ^j-o < 2 kjLlll 
jLiSI^U d}L&w> djlj A 1^. ^-A ^1 lIjLjLuI' duis LaJj 1 Lt^xl l ^J| 

c’liaaiv iJJ-I 2 J' jjj£j ^-lc l^-J jAS v.ln-\ ^jx> 4_^-dV I <C.ljj SAAa-oj jjiull 

.(George, 1993) dd' Ljtf' ^113£j 


^e-ic. s^pil' Jij ji iLLaj’Vl J-0 JJ-Au LaS <_£jjj_J=Jl 

J-^ ^=*—J J ^' 1 * " Wj ^ - ^V' £ j'J>~c l _ s -9 AjJsAHj jjJLsJ' '—LLSjj LaJ^»C. ■ a w.^H 

> _ s —s L_ls i—-'LL: J ^*1 • » A j i^LI .5 ^i_j LJlc. j _£- j_Li]' 4 _Lx^o CjULiII (J j . ^ jj v> ^ 

Sr) l>— a j . -f—=3' jjla J] LjLJl oJjc. jji^j l$jLi jjx Ciliiij^jluJl 

Acacia mangium J-d c> LiLJl <alj 3 j ^15 ^2 Monteuuisin (2004) 


■ L - r^- '^>4' -i aj . * . ’ ■ ) v_C jI jj_uj Cj>Lj oA_al ^ j (>ll ^ jjJa 

"r—JJ^ *—i^L-a^Ld] c-LLj:VIj jjAaJI Jj*-all ^j_a ft jILj 

<_;— jj J—3-Ux^/^jj r ^ iJjIL. ^ %‘l • Jjjaj Luajj (JLfit u/o/^ja o_oj 

,L_^ jSj ,J i>]' Aj;j ^jiJ) jj-L ^ Cjl^a! ;j>LJI %vv 

^ ^ J^l <^JL c ^LoVl J& j3j ^xyi (jl£ 0^1 

^i ^_3 Cjli^Lil ^L13 ^^ Ujjj 4^1 ^ 

'ajjill ^£> ^-3 J (Ballester et al., 1999) Uli.^j .^aill j_^, ^j^Li 

^ ^ C5-1) LajJ ^ J A > - 1 1I ^ 







Qlc. O /j 




■>>**-> ^ A * u^ r 

. . ^ Cast onea sati jU^iV a_o o 

>f^ t? eUI ■>• t » Jw 

5LS jj ^ 5UJI t“ ^ lj JJ-t L ..ii- . „ 

*-5- A J ^-^1 oXtlS 

.. >uJI Jjj^ o' VJ ^llL^jVb UxUJl s • . 

- • ^ *>* *4 fUiftl Jl 

>* J ^ j ^ ^ ^ ^ ^ ^ CW ^ ^ jjM 

it*** J ^ r* ^ **“*' ^ <■•"*" ^ t*j tfi .,U;^ JJV 

IAA ^ k ^ J>! ' ^ t^J 6- j^l ^ dLB, jjM a .... 

^ i^Ji\ £ jl> fJii-5 L5^' lUIjJI <>_, .(j^Vl II JC. dliS, 

(rejuvenation) 4-JI aI^jx CjIjUi 

J) -*'' Aj > , * Vm 11 J ^j_>^I o- :4*OllaV! AJUal-uV) .i 

Sj^= 6'jjVI u^j ‘Etiolation £jaV' anu. ...i 

j^l A^V' A^ljj ^ SjAlkll 0 J>A Jx^j .Jal^uV' *Ll£ ^1 

jU-J' SiJJ^>^ <iUal-.Vl UJ^ -Mj ‘A^JajJI CjLu^cJI ^ 

fOO JjaJ SjAltJl »Ofc Ja*^j .jli&Vl ^ Vol^LuV -lil*Jl Jx 3.1c. ^J) 

A—'j- .lAi-all jj-3a ^gJ) ^_J-1 jJI jjb ^2 oj *iLdl CjIjLuI' ,jx 4\a\ n.ij-ixll 

j^j^' O' Krishna e/ al. (2008) j jjj' >1' ^ j»jUli jliSV 

a^ a . .;*'V I els.) (_)-l*-x i_sh-k IJ _^ail <c-l_jOl 4 '1 -. 1..,'VI ^3 jjJ »- m.h 

^S ■ iO 0 '"'J)"' 1 J ]. .xll ajLiJi JjjIui' i_s- 1 c " Ac.l^'0^ ^ . ■ ' • 9 C- 

lPll CjlJUll J V] J4i-=» JjjAx-aJ' jlOol Jx ^ JLj ^UJ! J^c. 


^3 eijlj'ui]^ (_£_jj^_xj 4 ■ ^ j; 1 n ■, .xU a^)Kl3l ^_jx <—-ijl£ ^g-a^-oll *—^3 .—ixJ 

Lg-li 1 ->'■.■■ ' ,"m W ^J'uliljj ^ _jJ£lxll 0^-1' L ^ J O^ 1 4_J_^jl_iII V—,’LlS^xJ' 

&J .Atijjll ^ JLJI Uj^xx jl£ ^lll ^Xx»il-23> ciOa 

^ »AUid 6- o—i mycorrhiza ^ J 4- J^ 1 j 1 ^ iL ^ 1 


r > v 


AjC. J/j 


AjjUili l^UJi j 4^j v ;i ac .1 jj 


CjIjLuII iJa^j SjIjj v la 1 j »** *!^11j } \ C-\j ^x.1 

^15 «i5j # ^L^_iS r l j>a er^) ^** lrk j 0^ X' >^ VI ax. IaAaj 
A-i]_^-Ua1I 21^a]I /^0 Jft'v H < A_1 aLa]I i" \\ \ \W A_ij\-l11I lIj^-I-o I jix-o 4 JjUaj 


AjQaiL-.'iM J ,W*i. .,1 i dllj ^ lr, t iUlU A ifl j jjj!^jii]l ^ . *U j j I ^Ic. Ia JJjtjj 

3-1a] ^1]1 q. \ ^ ^jjLi^Lj ^ajJI Ajlj^,»«u A \ ik 11 ^jlid-uill A j]na ) L .i j . ^k 'Vu-a^lia'y I 
JjlSj # i-l*x£V' vHjljloJaA AsL»JaL) ^..Uailll A»1 aIjla j' iAx.ljJ)l] I^JLaxImjI Jj3 £-^luJ 

^\q Ia \ ^'^Q'v ^2 £_iJal J ^)Xllj AjjLi1]I lLj^C^LuaaII ^jC- p^-kJnll ^1 a1 

lie. A.^x^'iV' Cj_^a JJii ^ILiJljj tiilj (jx aJju.ia)' djlAjJpyI ^)-»aU A.rkjVi Aa]jjjill 


>»JJ» 


Karam ^ Aifrn^ti aj^uuSM Axljj ^jJc. ^^LLiVI jji ^uJajilj 

^ ^ Cyclamen persicum JL^j' &Al-Majathoub (2000) 

. l ^-l l A * Un lj ^1 jjVI ScLja] Cl2 k J jl ^^Uall ^ 

^JLiL]' ClAij'JlIlj ^Ail-lll CjjfcJl A.ikA) ^2 ^JjAx-a 0jlii]l dijLiij 

A-i^ii j! uJaj! iLlal j .LiAl^Ual A lj.Inl >ua]I c-l^kVI JIaxIujI 

%v Jiiic ^3 Lj a^Vi ^ J^jiaj o/ 0 rr cuis *ik^bu 

^ a^uii cjIjUIi i jl L j£i. b n pik^vi j^jIa ji£j 

A Jaj '^Jla Jjiloil ^lill J Jjj jl£a ^_i Axalill ^LkiVl La! # c j^ol\ 

^2 ^'J! % ^ ( r ( aaui ^ . 1 ^ • y j£t> 

( xkiAj ^y\ jj± ^joj j^i^j cd]^£j #u Jijiii ^ *jjcto 

# ^^Lk]l a^jIj IAA c5j1-aa ^J] jj |^ j ^DZ 

cr^ J>^? jU-ibu ^jUji ^oissii j or ji Sjusyi :^l .4* 

^3j .U-all jjL jaSfl si* JLmJI S^clS C-iaJ! 


T > A 


il -Iac j /j 








' ^ AW JSSV» 0* Rathore „ a,. (2005) 

**“ _,^ .Uill ^ ^ ^ CJ iVl GUJj J £>v , ^ 

^ .jjV «UJVl Jjja j ^, jjU yu, 

y ->■''' -- ’**-» ^ J! ^ ^ 

.(^iliU' yiic. jaJI 4jj.ia. p- jiV' 

^ ^ JJ^ 1 Jjj£ CuljUl ^ ; ( *uxiajJ' ^ 

^J'J! jl?-^ ' > 4-^1 JSJI ji ( ^J a ^ jL^j i _^1| J ^ 

y ul M 3 JJ^ 1 ^ S J^' <_M ^ abjU jaI]' 4^ Cj \j±> ^lc 
^UJ' slAiuki!' > Vi& J* C Uill jIUjj ><aa JJ! Jc. J^v/| > <_i jja ^ 

j' ^ vP JJ^' jad jUaiV' > ja&Jlfi 4*^1 At I j jl 

^ SjjSII ^^2 Jj& lAAicj J} ^5 sjja au V) AjjL-ojSVI V»*j« 


£*- ^ Chabukswar el al. (2006) i> ^ J' ^j jMl 

v> ( s ' x - Y • ljb Garcinia indica jb^V ajjLuJ' viiX-all^i 

^Jl c-lkx>‘. VI e*i]j c l« i-nll ^ya (_jl^ 4_jl VI ^^Vl 41 1 iV-.- l j 4 ■_ ;-, ^r. 

Jjl jjlj ^-lr- jl > ^ Vl J^Q A-lSLoj ^.1*. ]g.l j ^15 viUj ^ic. I. 1 lit ill j 1>lll 

JAmLj ^-a-c ^xJal' A>0 J^V' A ^ku v-Ij'-IjV' A^.j 

-Uaxid ^3^ial' ^ jj]\ J—alJ ,>15 ku_>^ GUi-^ ^J •f 'J* ^• 1 

.Jj^ijl Jjjj!^' Ja*Jl djIIaj ^.wai ej'j^ ^_uAi». >iilj j' J^J Aa^- ^ 5 -^ 

jLo!LcJl ! J^ia Revilla et al. (1996a & b) 

JJ4J jl' — fl '- .. ^ . 1 4_iajlaJ' y^j l5 J~* ^J^- 0 GiJ^ ^5^ 

t>' J* ^ Cal^i sijdL Jjioa Aaa jkli J^*J' .Arbequina 

tJU' jl5S] J«-JI ^ 4_^V' JjUij J- ^ !' ^ '•^ J ' J> ^ 

Sequoia Sempervirens jM' • < ^ LJl 


f£>ll AjC j , 


h 


AjSjill U5UJI j S_v~iVl inijj 


Jic *jJaj Jjc Jk*}\ Jt J jAaJI Jj J jaaII S jS vlua. LwJl j J, 

•‘~’ 1 ^ 0 £t J , *r* j’jSjj jjj' jtl* >aJ' J° <**- V° JJaj 

~^J JjJ' ^ OIjLla)' .1j_)j j' Jl*J <aJU]' iLAjIaaII jaj "a Jk CiilSj 

. (Huang et al., 1992) J' j /VI Jjjj» J jjd <*1L 

OLuliS jiuJ 1 djULull <LaL*_« jjl ■ jj'l l i — il «U | y j 

'^' J> J’ 4& J> JJ JJI ji JaJl SijL.jC 

^k’J ijjSj .(George, 1093) <L^\\ £ Jy\ m J) 51oUJl 0 k jib 

~*~ ' -iiij -( »^QaJ' <«1 j^LoL*_o V^.aj.;. <->"> Jj ' -o \ \ r. A a i j LU 

Perez- £—=>j 4*^' jJ= Frazinus august folia jJ4l j- 

~~ 1 '- , - i “ tU J tWl Parron et al .(1994) 

jj- ■“£-• 4 -4i-4j .GA 3 J- J ~A* . t j NAA J* Jo. i j BA 

j4~^ jJaSll Ja.1^ J CAlxf, AJ' =>U-j CjU^j^JI 

^- s zeatin-t>pe (Z-t>pe)j isopentenyladenine-type 2 (iP-type) 

^ j4^Vi J_^ j oij rat /fa to 

4-***^ “*-r <-M ^ ^ <iJL JjIJU. ^ ^ 3 Jail JixJl 

.(Valdes <?/ al ., 2003) £ JJ' 

or. Sj» ^li cU*: ojl>aJI .Jfc 

^ ^ Preece ( 200S ) -jJ ^ u_li ^ & J 

.Sjl^d' J«il C*-lJ jA-ij tdlil <^aU 

4] Jlk^* J i > - ’’Vl £ j'J Jc _^1 jja t 3^ 1 ^winj 
^ ^ V ‘ ^ ^ ^uj .0^11 _^lj 


YY . 




X-JI JjC. J/ J 

^b \J ‘^ iJ1 J^ s l - lm ^ ^ s> Cali ^jl> c iiy i^Uu^l 

J L^ ^ 2 ^- a1 ' 4 -jSLJI ^oSII JUxl^L ^ j>]l 

jijs) r* ' UJ '^' ? ljkU -‘ J UJ J tPN cAjja—JI ^ Cj^UJ! 

|J .^J' j' A^' O-^' U-l] UJ 3 J^J ^11 fWS ^llj l^yj 

*->**—* ^ ^-^3j A'j* 31 U J' jaj JL tu^JI jjia £ jaVt 

jj^j 3 ' 5 -^' 1 u ' U-& ^ >*j j^o jfj <c.ijju a-'..,j i 

J ^_k_2&ill 4_illc Sjjs Ifi-la CjLlVI Aiuo^Jl Cjl jjUII ^ sij^Ul t'>.V'j 

.uJISII ujj^jj 


J^' . Y 


jjj!J ill ^ CjUUJI <cljj ^ O*^ J^ 3 l ^A ,jj£j u' (^J^ 31 i> 

j^i j lL'IIjI'jjJ'j Aa-y-oV' CjliiB ^J^jf 3 ' (Jj~-.-i.o1Li lillj JaLujV 

Llorente & Apostolo j 3 ^' ^ i>j .(Prakash et al., 2003) j>=yV' 
jU-il ^jLb. (j*>Ljii c. jAill j'^vi ^ j-^1' CjUiiio jjiib ^ jjU 3 ! J) (1998) 


•lAjLii' ji -1 c . L<l l' Jc. 3jjall (jjLUl JailL JjL ^j Simmondsia chinensis 


Welander & ^ r£l ajjU .1 CjIjUJI ^«_i A^jJlj Sj^jull 

'j^j Hagenia abyssinica ^Lj^'j 3j£iol' jU-iV' j^j jja Negash (2005) 

aLjL jli dju’^il' J-o AjA*J' Aijjxl'j 3j£iol' LjLLuI' Jjj (JJJ^ 3 ' 4_ij»— al 


.^jjLajSl s^jli vijlj CjLSLL rUiJ *iLi >b ^aLL^ 423jJ' cjLLill jlii£V 
dJ 2L>^ • LSSj ^ ^ ^2 ..o i l CjLlI' ^uLa. jLlb 2^,1 j^lj 

M'- 3 ' xc. A^ljjj Tyagi & Prakash (2004) ^ ‘WjAj^I ^ j> 


•BA > AillLo ol jj MS % J > 


U ‘^'jjll j>Jl ^i^l J] (?-i) r^J Jj^ ^ 




<uLull WUJlj 4£.\jj 


jlSj yV' tliLill u u*a ^^lc. ^tii cj» <J£ ^ A c-Ua^V' -^C 

ft jS-lJl sIAjLuJI cl J^i 4x-ljj .lie- ^Lu c-J^w J£J ^ • jAj cUa^lbU ' 

V r J BA > Jil JS1 f*±* > • Jc. <3^ *lu ^ EC 99692 JA jjl' jl>U 
.EC 1712S4 jjW jjiJJ ^ _>=J <c-'jj -lie. ^yjUi cj^ J£J 

ft j£Aa]I k1jIjLu]I djl nn^juJl Jj-c ^JUJI L5cj' jilt C 

jLueV* ^ a^VI CjIjLuII £» iijlLJL) 4_Jl*JI 1 ^jjL^!L*j1 l_u^ ja ^jj£j 

. Aa I I^ oII AujI J^jl j^Jall Jjoj Jj^all 

0 -0 v, L l*v ^ic gA j ^1 j^JI cjjSjjJIj v" A ill' ^j-il> jjjIj ;T- £ Jj^ 


•(Tyagi & Prakash, 2004) L>y> j*Jl CjUil ajSUI ^kll 





(j^/r^ 3 ) BA 
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Jr* o All V^Jl CjIjLuH < 


VUJI ( ^J : i» l 4> 

c> v> ^c.jll 


i A^si 
-> • 

J2SJ 

CLl<uaI 

J® 

CjLujI 


^ J* ir>^ .Ulau MS-J ^3 t_>ajUj cill^i S jliJ 

Prakasha <?/ a/. O&j £jl> ^1 ^ ^U!> 


J jj 


^ ^Jl / J 

y jS»j ^ ^ J ’ * <> ^ Ul ^ ^ ^ ^ (2003) 

^jll P\Tj ■ ULiJ ' <^’ «*iu]l ^ ^Sfl 

J—5-' ^-) ^ jSj 4j4i jc. uJan r ^.- - i 

t •. • V® ‘ ’ •' ° t •. • V o 4.,. .0 jl ^Jl ^ 0/ O o ^JJ u,^, MS 

yj .44-#^' ^ rrnA ^ pyp . > 

JJ^A J '-^ J J) J 1 ^ ^3\ '^A ^ fj jL^\ CjUj.il] <Uj*U 

. JS1' jJJjJ^'j j^jj) i> LX&JI Jc. CjV> uill jU jVlj JljjVI 

_t*~= Jc. ^3 Sj£a-JI Actinidia deliciosa ,> jj£Ul ^ifji ui 

,^>il UjUI (jJIS <j jIUIj ^jUI ^jjVI jj £jj 


JjS ^J^daLoil ^Vl CjLlIII 4JL*Ix4 y 

ia]' aJI^JI ^-lc* A£-l i- iic . ^c-ii-iuil di Wl ^lill djlj^Jsull l flS jTt 
i^puil JJuJLII j^o CjUiUill {Z ^511 CjXcU-JIj Ljjjj ^Li Jji J ^Ij 0Uiull 
^'-r 1 £l>—(J^ ^-HjLdill ^_3j ^Jsli^-<i]I Admll ^j^Aall dllj £j 

AJ—ax djljLu . A-j^) d.^ \ \ djLL-aV^j (^pal^-oSfl (3^ 4 _i1LL CjIjLij {ja 1 ^iLoll 

Jr*— 1 -' OV .dill! j_CS^)j^)da dlliA dljl£ lj] V] l^-da ^ 1>J ^ya^yu 

^r! j-a w >aJ' (JI£ij 1 jLci^.1 ^ja A_illc. A-i^j d]li^-9 Alic-ljj d.L^-j Qlj Lilli, djj-aj 

‘jy tj j'S L r J' dlL ^ Aj^)lLc, J» .^ 1 J (Jjia Ia^-IC- Jj ^lll J A-aJjlill djljLull 

2JU. j B JsIjJIj t Uulo] I ^^ic dili c-fl3 jJJj tA aj.I^JI A ^ J*V1 

4 «.\r. l ^ 1 ^ ^ ^ ^Lu] -^V dj^L 

^jc. djjIxll % V- Jk-^qM ! \ iAW ^_idajJ ^xLlujj a A In. Jl sIjI jg In AH ji Ajj^aJl 
sj <^U11 dj'dLill JU^l Jd^L V SLalfi. J—ill ^ A^ J>ll 

cJ^l^adl ^ 4 « .-a ^Ac. Dcdjjlill A-da JC j!l£i l^jS r ^-jAiil' 


>_»*•* m \y J 


uiujij <l.\jj 


sS* <v fr' V A ‘^ L^*£ vlilSUH <jli» dVvH Jj-o j . ^aiil ^^3 jjjj 

l _ r lc- ALueV' ^jjjjJoW Jj> jl£ jjj .jU-iS/' Jja ^jlc. I$_i9 ( > S. v l » ‘-ij^ti 

£j_>L$ Ji*-1' 4-LAa&A AjjI JJ jjla dllj ji *^JLa ojAlj Igijll 4.U.u.]l j l-v.*, ^| 

s - iA 't j '*=J .J^il' J^&^-l <ujl-?»l' Ji C- jii ^yJc J j.^J] 

f£. > jjl ^\c. 4_uI£aI JajJl Aik' ,Ja jaj oAaJI Jjia 4.aijU]l 

. J6-*- ^ Y_A -J jjal£]l ^j>A ^ aA<J' oAA jAijj 


<j!"* ' J^i-*-® ij& oajxj ^ jajj cu is La]j 

-J' J^^ lIijA^. 4_i^ij Aj jj Ia£ # (J jjaII ' g ;; ■ --■; A3 *\ j. --»a J l 

W att et al. ^ ^j clj^Vl <e.ljjj ,»4i*j JjSj J— aJUII at-I^ VT 

* 

j' Aa'j ^c-jj '-cJ Jic jc SjUc. ^J 4r.ljjil 4 iVi- . aI I *1 j>tyl Jii AjjILu (2003) 
Aa_: CauI) ^ <uUll Eucalyptus grand is J-=^ j* ^ji ^j^j 
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without nutrient medium renewal 

JJC- aIjv—J' AJmU *■} jV' fUajj Ajjllill ft I j^bu J*l£ jaL 


CF CjLajlx-dl Ja AjjaIj 

Etienne j Ziv (1999) : W_^' ^VU^l' J] VM' fc’jftl 0- J2Sj 
^ uiXiVl J -Paek e/ a/. (2005) & Berthouly (2002) 

Jjj-s j j Ac*jj-dl ^ jj£j <-aJajVl 

^ j ^ ^ -k J^2k J t diSja Jl ji S-lo ^3 aJLajcL-jI j 

J . ^ci tj aJ'JHc Jill jjJ l^JLaxiajl ojlc] jl j S^g Ajlli11 JLulIaoiIj cA-oJC. 

j£ Sjfr^V' 0 ^ jli JU* J .t*x Ia $ > oJ ji Ac -1 jjll AuCji Jc Ainll jl ji 

iiAJ Am^Jjc]\ CjLoiljjJI j*j J^V' A-4 aC- AjjIaj) d!JJjlj Ifrl 

dLuJl ^ I^IA A j . lie. dl jj-a-dl ild jSLcj 0 jLujVI 

Il5 Jj IS aIjLJ! jl aAuJI Afi 

Pinus radiata ^ ^Ikill 15 a JU*U Aic. ;f Lk*iVI <la.>» j 

|-T«i 2 <A.UJ| JjJj 4 Au]| A)A?J jl jr't.alj Jfrji ) A oAa] ^l^V' j' lj^ 

^ 4 ,1.^1 1 4_ui ^ull JUxU Aic. JLJI jA La£ Acj>JI Jiij 

oilA CjJjoxjj ■ j! ^ J | 1 ^ U~' j jjAs^jU 4u .* \ lol l ^ 

A A . ^' 1 A-ui Alull tillj ^ AjjILo U J-iC. 


Y tv 




4£.ljj 


d^.i Ml ^ »1 . n b v ^lal lr»il' ^3 dllj j-lll jaJI (Ja*-« A-Jjall # Lj 

i^iAiLo ajjLJ ^ Jjl^aJl ^3 <j ja "\ ^ ♦ - O • • jAiJl A-aiail 

wr* r —-aJ jl£j Jar fermentor l? \>^ ' JL* * u Aj ajT T * 

^.Sj ^li 5 j^ Ai ]l J41JI ^]l a* \ki\j ^ojL^-Jl A^ja ^3 gAj^j v— ){j jail ^KH jjjll 
jA sljljjall jj^Ja*-* jl£j . jxv!LuaH ja*J1 ^\Jij dAjja <ji jj£jj ^1 (Jjlioll 

A^jlil' Cjljjal' • {j* jj£I .-^'j ^ <lk./Cjljja V* 

<£■ j_>^' ■J-^ J ^ i>* uj^- t " l * k ‘i^" > £-° *jjV^ '.° Cy> Jc-t tjjj 

.£j\ MJjS- 


Aj.a^-v,^ aA^SM JjjjSII ^liVill laA a^i ^Ja».Tu.h1 ;AjA4-ioJ 1 A-La^VI (jJjSj 

j ^ *-° 3 aa 1 j-ai-ll ^5-lc. a-^lxj (jail ^dill ( Jo^j j jj^JJ 

^-l:'j-c t SaLjj jj^JJ Aja^'vll Al^Vl (Jaaua Sj-a Saljj ddlaj 

4^xJt jjS^I j .A-i-*-^ <-l-I Al^ji' Ajjlia ^iJI ^ 4 j ,i-\ \ l 4 w S/1 

# A^j*_i' Ai^ v il Aac._jj (juL^ill jA A_1^.*VI jjjSj Ja*A oaLj jA 

^jr Citrus deliciosa -1 Aja-u^rJI Aj^VI jtUj] ;4j-1ulxII Ai^VI jjJaj 

j'jA J'-axI—»U jliJl ^UaJj ^Sj^ll ^Uij ^3 U j^iaj ^JJJj J 

• j' ^^*-=^1' ^ b A-i1 ^>H AiA <lnll ji ALaaiLi Sjja ^ • • Ar. 

^ j^' Ifrj jl£ jS] 4aiia jl jji Cii jSj CLuu 4±Jy\ Ja 

^ A^V' ^3j3j Ajilill JI jj’VI Jj£li ^ ^ JUxS^I 

uj^ v^J j**}' (^ji J globular 

a^VL> A^-il' ' 6J: i£ Ciil£ ^illj AtjjiJl Ai^.V/1 j- %11 J Ajilill J'jjV' 

AjjjUil 4 ja.Vl tiiljS JUujjjjJI ^ aj<-,Jl AjAx^JI 

.(^LuiVI Ai j<JUll AjjO^o JJC. SJ*Lli 


YtA 


ji j£aJ! Jjc /J 


'AiJlj Afclj j 


J^ S 4^1 Jl4 J jij3 ^| 

g^-il* ^ J^y cr 13 ' ^ o^ 1 ^jl» ^ £u*ill ;jsi ;> oJ| J 

^J\ j* A^j^c]\ jljJI J*xC cill^j <kJ| J* AilllJl ( _uaL_al.| ^ 

J* 3 j*J 3 0- ->^ Jc. si 

w^- ®j'j^ J^J J“SM J** 3 ' 0*j uA«J .cr*V j 3 ' >ull SjftUi jJ jj^| 

j-jfl j 3 -*>J ,»Lki3'j J*A\ jjlzj 0will £_^_j ^^jjl 

’J ^tu] ^ J^S (cLlc.l^’l-^ J] J^) J^j J^} Jj_jk]| 

<»Vl £^H 3 ^r 5 eJ^V 3 Jwojl' _^A j'^9 ^ ^ J£ oia.'j 4.1 Ai s^J 

y 1 j l.^^ i Jjl£ ^a3 «.Ua*li ^LjjV AfuoTu Loi ^^xJl ^jjl iIjIjLu A i v.,-v \ l 

.AjLL) y • J£ 4_uIj V • oAa] AJuJI ^ ja*JI jl jSj 

jw'in ( »'^j Jlc AxlViV' ^wa*j oj i>u> <lull jS3 jJ lij ;4»uJ! .ui 

4c.'jj jjc. JloV' ,»>aJ' jl£j .AJuol 3 J^°VI ,*a-aJ' j* flasks 
c ja. J£J A r jx c-UsuiV* jl j J* 0 • • j* Saccharum spp 

tOa-1 V' Jjla ^ ( ->>->l ! jjjsJ ,J jSi .Ac. I J j 3 ' j* fJJ ^ * <_)>*-*■ J] v^f* 

jIj Jl^j 4jl3Syi ^3 S*US Jai tt,Jl ^1 u^J .^j^ 1 

j'jaII l* 1 ». w ■ <iiJ l c jaIU -v * 1 a 1 I cj ^. 1 

_ jAill ( _ J ic. LiLy jj jj Lo-« >—Lia-J 

ji^yi ^ i j5>ji J-IjaJi 0- ^J 3 ' ^ Jji 31 l 3^- iV’jV’ -c 

^1 Jill ^ J! J^' ^ ^ ^ 

-' Ja rj\jL ^\ Vj! J-U ^Vi .^V 3 ' > JI ^ 

^ Mi*Jl ^ 1^ ^jaij J> 3 *U*d J* ^ 1j Y * 

f ■.-. ^ <AC. j\ 


.fjSaJl 


At A 


/J 


<uUJl UiUJl J A*-Jyi itljj 


^jJc- LnL* jjjj .^Sll j_JJ _^jl <JjLJl 4 _!uaJI ^ (j ja. Jbu :**H31I .j 

jLoxiLxl aJU. lAA >^->-^..11 S^Ax-a ‘Lk^ali.j <C. 4 r. . .1 i VI j^j 

-lie. Jj-«J' A ~k ■..-.li ^3 ^^~>.") eiJliA ^ ,4 jaaJI l^_i3 J-laJ V 4 -cU. I 

£S- 1 <a‘n.i - 4_i* Tjj.h) ( f> ~wIt e_j.;»,...-> 4 r>-tu.~ii 4xlj_^j t_uliill ^Llaj (JUm^LoiI 

J—A aiVi' aLajI£j t_^aiJl ^3 jjJj AjaaII ^^3 jIjj 

^vC. c_ tlii 1 A allv aY 4 . alv V' ,jl Jaa.^Ljj _ _^lll£! ^^3 clLaAiiLjjl ^j]l 4 ^ U'. ^M 

^ V-* 8 ' _>U*JJ .4ja**a]I Ajj^Ij (jAAt^VI JA3_^ Aj^U Ja» V^xj 

c’^jJ' J) Ajmll £3J £-o tlj$JI A. ^ -Ja-^i ^Jaj ^Ikill jA Ajj^ill 

.<_£o^a An>j Sjlxl ^ Ax. j jaII (J Jc. 


‘iUbai ^ Ci5>S) >UI ^llaL J^b 

^rr ji ^1 o-UUV' cliuii CjIxjazwa Ca 31£ ;4jjfcUaJ! GliwaJl J 

-V !«iSj jJAj Uli ujjS JSA Alii Bioreactor JUi-U 

i-AIVK -a^a* jj£j 0 t£ C LUAV' Olij Jiij hjSj* 

^ ^ u .jaVaij yu^ju »!_*.) ^Vi Jkij 

>-=’ ^ ,£ J VI oUii Uj^j J^i cjtSi Cajjl jJJis 

^ AitljJ J—AJ JA VIA VAAtl Jt ci>Jl ^Lki Jjja.1 ijUi 

ji jAAJt > jjjS j^c. jUiij .Bioreactor JU*U jx u ^,;-,t i ^ ; .1 _t i 
,4w * ^ £ ljii -W y-» ^ JL-3-1 J. Jts la. 

^ jil jl Mjjill 4Ui Ajjj ttjj jaij Jjtl e LkAVl AAlS 

AS Vx-Ji ; -Vi E ia yu ^ diiSj .yiu-w «o^bu ^ u. c uyi 

l3^ 


Y o % 


c /J 




j* 


ouJ' l«J Ac'jjJI J ^ 


-> j^l SjAUa .uj 


<*#> c^bj j^' ^ ^ W ^1 J V) CI>J1 

j J- ^ AiuU g^l ^,1, J I J 

^UkJ! »3 a J* lA^j ,<^U a^Aj^'j ^Ikll Oli^ll 

SjUy I 3f“- -“J J 1 -^' i>j JiiSj Sijjj ^Ucull Ija ^ 

ijAlbll >* -ibjj ^bj “j'j^j ^1 SxJ JloV' ,> 3 ]! ^ Ijjj^ J) 


. 4 -^- a bJl Ojlijl Ji-aij jAiJl oXa ojLjJ>j 


'Ljb^'j- f 1 C5^' £'-^' 11a (ja AjaJUJl CAjXull l-| jj^', ;4_AiaV1 .£ 

Jjllui)' £* AjjU* *bilaV' J^- AjIIc ojOaj IajjCj ^jill ,u^ 

^Jl I J« S’' •'■LaJ A..:~ j 1 —ll*-£3_5 -iS3 AjL^JI 4_Luj ji 4 \')1 . ,|'1 4 ‘ I 'l l J , ' ^yf, 4 ^1 \' l 

<Jj ^x"\ JC. JL V 4_]jiL<dl dlllnill J jla Jjl£ J 3 ^ %^ • • ; *\ O 

bua. CaUistephus horlensis ^ J bbj ^ *ulaVI ^*j jAll <kjx ^J) jojibl' '3 a 

4 A^ 4 JlLi ^_s A -v " 1 ill ClAjLuJl l*\Y\ { j r A (J*Jasi 4 ol^A A\ ^uJl Cjliwa d±jl£ 


Ajc-jVI <fi>y .* 

Jaj-L) > _ J ij ji j JLiV 1^-iSJ A>-j‘V' Ac' jj ^ aIaxIoiaJ' AjC j $\ Ajc^ yjbjJ 
JLcj ^ Jaj .cjjj-J Ai'^aVb A^J>il <JJJ AuiU^J' 

AC lilt SjIcj Ailli-oJl AC I yli jl ^b*-_>l' 

^ JS1 .a^l^j <L..uc ^^-4 2r° •AP e 0^; o- 

U-b JJ^JJ l' m-v JULj Aj^ilLa J4C. (j-® 1>^' A—u' 

.£b^]| ^ > A_ ^ Y s OXJ iilli Ac J>il SjUJl <>»" 

JjS L$\ J jV' l^UU ^Jj sJ^JI 6 iA ^LJ AjcjVI SjIcV ^b-u^l L>^ ^bAj 
t^V! ol] JUxi^l _^i 4^^431 Loi .(George, 1993) oiA J^ 3 




,»jSLJ| c J/j 


SfM 1 9^' J 4i 


'JJ 


i^jLaJi]! jUaill ^jJc. IajaC-j -C >xlil' 4-iJle- j'fjta'iU 4aUi]| Cjlj 

c^_^' j - °a*> Ji* «"> »■ ' ' , —^' ij- 3 ' jp-\ ^ ul jjjuji ^Ujii 

.Invigorated (IG) 

*- : *>J jj-“d' l - J _^ v_ii->ll <\a* wu.aH <ji&jSM AaLmu f jLj «^Uti , 

L$ j^' JjLuIG wjl jli-il oAilo joe. frUaiJl ojLa Cljl£ lij ^^liJI .!<■,' . y. 

^tu^j <dlc. W* 1 *?- -kUaJl ^ 

A-ixU]' ^IjUH ^ Jkll ajcjSm (^a dj\jl_ull J (Jackson, 2003) 

J* ■* cASLill jjli 3j^VI <IUJI ^ t *UI ^ CrJ 

.-V'- Vj jlj* (_^o -uladV' <£.lL-a ^jjj ^jr- 

»—;'j^Jb <ili.'J! i_jl jliJl JMa.) Cjj^. CjI ja aoc. v_iijljj jaLqj]VI£ jjU.all j 

'3a ^J (j^Jj .tlkiJI Si-a £ jj ^ylc. Aja.jUJl 

3^'j djjLJl J:>UUI 'ijjLjji J_>J| Ji# siiiail 

j' 1> sUaixj CiG J J* £0 ^Ijj ^WJV 

Wvi ^ • .n C v° < •. 1 A CiilSa Jalkdl ji L^ tJ \ ,ll 

^uaxj i^io Jkjr; ji aj^J Cijl£ *iJ j^yi 

^ ^ jSj3 ^ AiuJi ^ ja\ ij^A\ 

.(George, 1993) 

jUSL j>\5 Islam e / a /. (2005) >> J) jLL J ^11 ^ JxJj 

cjUUL^ ^i_^i ^ ^ (jj SJC 

^ j'j ‘J- TT. l^u, (IG) ^jUlil ^Ujll 

' fi%J JiUil' \*jlLc. -.' ^jjj c^' Magenta vessels (MV) 
^ .J- =>r ^ J-ur^ (EF) ^ J>A ], t j. 


JJC. /J 


4c.\jj 


JjUlll 0+^4 ^joj tjlaill ^jS ^ CjUULjJI UoJu 

Ju Jj-H ^4=^ ^ cij'j-^j ^Ijjll ^ujUl Lo! iOljUil ^Jl 

t r.j ‘‘-j lC * ^ u ' Wv <iuii ^ 0 \£_, >_,iii j_^ 

Ja dj '^ 1 ** r -> t0 J ‘° ftUi J tJJJ J'j^' cM J 

ij .(CT- » ->' (CT1) -^-'j <J £jja ,*jlJl ^jill Lai 

.(‘i-i - 4 J Jj->) VjV' cLjli CjI^ ^ ^ ^ 

J^.' ^ - .^UiUU Jjjj £OJ _>^l ciilLSj Ainll ujj c> ^3 J U^J 

^c- UJJJ <-$ jis Uiu i (JjUlUI ^-U.j]l j* A^c-ji 

^ •aLL^i' Acljj UJ-iJj U^-aij-^o ^jic. (JjIxj Ax-ljj i—njlji J'-«1 *jI 

£^£, n\> *^1C« J j I aJL=». ^ ,^5-ic-i l _ 5 i^ljjl £-1 _>aJ\ ojLjj AJuJI ^ Aaall ^j \£ Ajc.jVI 

\c ..xrL ^ill AjC-jS' uLIjIaIII AC-IJ -0 - 1 (J*** 1 ^' tji^ i-aj-aC’j ^■La k J)ll L>° 

.A-JJf^' 


(Islam el al., a^UII £jl>> ^ clc-jll ^ jL ita ;5-£ Jj^a. 

.2005) 




C-lc.jil 



CT2 

CTl 

EF 

MV 

IG 

n. 

r.n 

>7 W 

Y.'l S 

£ .AY 

(^>) AC- J>I' UJJ L5^ 

• .£r 

. _o<\ 

.,1A 

..5^ 

^ . > 

• 

(f^) Cj ' J5l 4 1 ' ujj 

• ,*\ A 

\oV 

. o . 

VYH 

r a^ 

• 
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v.rv 

A.ri 
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Y. • 
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Aiull ,ji % 
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n.u 
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u,n 
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ya 

Y5 .1 

YV.rY 

tliUi/^l jjVl A^c. 


^Ujll 3^1 S>Ui <c- j> 1 I >?. ^ L$j^ ^J- ^ 

Gypsophila j f^Ukl'j ^ ^ J^ 1 0- 

^ cUaiil jii j 3 ^Ul SJlcV' • Dianthus catyophyllus j paniculata 


y or 



-v. 1 \ J/j 


l£UJlj <a^Vl Ac-ljj 


Lo cliVI <JaJj ^ J ^5 jliJI Jjlfill ^ Ia jJjlSl 4 > hii SH Ax^l jj 

jlisy <l ft xS^i J' <jc jV' -Lxkxil jxollaj <]LuLlail ajc. Tsuro et al. (2000) 

J"UJ j c ] ose( j culture system J j^° Jj^' Lavandule vera CilSU 

open culture system h* J^ 1 ' ^ 1 ,jjj 

CjaO ^ V »L>> (J Ja ,_JSJiJl CjLViS iil J ojUll (_yiflj UlLuUm l 

CLujSj ^jll c-ll-v.iiVl jji ^ Jrt\\ j #( _£ jliJI JjLullj a. nil Jj-oj^Sj^i • _To jUaSi J 

^lb £ajj J jjxlJI ojaU=> l$-i3 ^aTi ^Jj V Ja JSl CijlS £JUll Jaill J 
Jc cLJI jUj * • jS£j £i«j L5 Ia.l^]l jaJI J ^j^jSJI . lu n S i jlj jjSjj [ j^.aS.1 

J dljjSj jl' cllaJlSHi (jJ-laJill Jl jjjIjJI '^A -iial j .tlo jl] Ja.!.ill ^U..,\ l 
j»Uail^ J JaflS slj’uj JSJ Ja. ) JjIL> jj. 1=JI (j-a ^}jSi 1-llC. CLljjS £ jjiall J bil l 
JAil' CiUklaj £jldl ^Uaill (jOJ £oJalj tJaljj liUjA JS US .JjiLJl 
ej^iTu ULujI ^^UJI 3jAllaj jJ-lalll Jo ejJisJ! lU^illaV (jl£j jjOaall 

uV*** UiaS 1 ^JUll JaJI tliljUill ^ o J J^i Uua. A>JaVt Je 

.(JjiUil Jai]l !^ya <ajl_iil Cjljlliil baa %VT 

> ^bAj : b^V' 4^'jj J <L um ...<iII <ioJ/l ^jjLuj US 

:&jL Jo UuiSHlj ^ _^| ^ ^yj^\ AlLa^l 

sjLiJi jApy\j o^jSii 0 |Jo 0 jh .1 

-eS>Vl 

V A ^M 1 ^UJI Ja, <iliuJi ^i ^.ycui u 

^^lull ^rk^, J ^ jliJI 

.^^J]jC>^ljUJl jLliil J^o Jo oja±i . C 
Jis b] U * Jlo Jis li) J^ai u^ j£^\ c1g ^ SjIo j 

.U^ jiu^I I .lojl! J^a J^ ^j! j j,,.- a n 

r©£ 




V-Ull VWj ^Ijj 


u Bjjfc J) ^ C5^*lj ^Sj ^LlUll ,- w r , 

^ j ^o« o. U^ jiuJy, ftU y, 

e 0^V> ^ Gerbera OUjj *lkii acj\* ^ 

^ i-u*AuJl ^1 cAL-lj, 

jSjr »../frf l >M 1 i«^ lUj , 1T , 4iiJjL(> ^ 

^ ^ ^ ^ ^ ' f0 ‘ ^ LUil 

;jU £ y, MU *»U> *-j>» £>J ^-ui tja use^ ^ 43SI 

j-£ ^ ^ ^ by •uyi d^i i-s .^ijjii yi5Sj ^ ^ eUyi 
^ J ftj OijiJi 4- iijiidu ^iii »Ujii ^ oljW1 jUa ^ 

.(Jackson, 2003) ^Jl ^ Jl^jUu 


^IjUdl ,T 

^ JslW J* ^ AiliAJi OlijLJI J ^ lj3 a| Jjic. 

^ V .**-“=&' j_^j VLjL Jc ^ ^1 ImAJv I ^UJl 

jjii Ju*j j' <^MbU jIai !Aa cAjUJI CjIjjj^ ^ C I_*J| J 4J9 
■lA^' pUj!3 ^Lc. ^ o-U-VI _>=^ jfS JjjjSII ^ ^15 U 

J^i (j^Vl Ac. J_>^3' ^ AJlc. 4_UiUJ .ISk.jj ^311 JA.V' (Jj^a]'j 

jjlajllj jaaJ l ^ jjjj CLu=». ’.J^AaJ] L_iS(_>a]j jaj jJja jA Aji ^Jc. jV' 
u_ua. iiI13 Aic- _y>*j\ u_kL V /£] .jJJjAaII c ja. ^ • j •.• ^ /p -i £"jIjjj (J^*aj 

■^J j\j£>')j\ Ac. jjyo jc*. ^ Aiiii_dl ujljliil A-ujIjJ <xaAl dlAIil! qa ^J--«a3 

Zobayed (2005) j (Jackson, 2003) j George (1993) ^ JjU5 

WUj ^\ CjLo jl«^]| ja jjjSJI ^ LfJ) ^^jVUa ,ji 

.tjaJI 13 a 


i ] J^J Ac. jJaII Qu ^JUJI JjUU ji Ajj^lil ACJ>11 A 9 .U uJ 

J] A^wiVl ^ Axuull 4^Jjj J ^jjJl ^ ^4 ^J 1 ^ 1 


TOO 



Aift /j 


AjjUII <x*«jVl a^ljj 

Aa>»*jbU JAl£]' ^-Jli A-S^S*' JAJ ^jJc. (J jUJl (JjLull Jjjb T-la. (*U jjJ tic. j]| 

jj£ >.* n% ^lb j^Vl -L £ jUJ' jLiaj^U ^-HJI jail ji^a jl 

A-j-a-aX* JA*J’ AjIsJaH A ■•>».!‘lbll ^£jliJl tJjlflll (ji jiuJ l (j^aliaJVI ^j-iau ^tiuull 
J& jJj ^,-lc <ilac.V'j A_jc.jSM AjC-> JJC. CjI jli-ll JaUj j* -l^Jl jxIjo jSl JjjH 
j-o £3 JJ Jj c'j$U Aw i Jai l Lilli j£aJI jw <c. jjaII ^ ja*J V (_£a1Ij AiLJl (JaljjJl 
^'j j^'V' CaUUc J* AoJUll ^ jUll (jia*J jjSjJj Ajii.uH Ajjiajll 

i^Inl'j cLull A ibr. i _yJ ^j-Ilc- laj/n J-i.~k^j (j-aj .IAjjCj tlujlill 

jAxx s^L-J jjJjSLH .W^ l jb iilb£j AjuJl j-a dlLulollj joL^alalj 

*>° AJ^aJlj jaa!' a. t» > >a i _ J Jc. Ajl$-ill ^ liilj (jui^aLbj ^Mlall ejjfi J juiiUI 
J - ^ ^ 5 -^= _^'j cs-^j-^'j LS J^ill ^ Aanuikll JJC. 

cjULVI JJ A^jjJI Jlib Jill eSji.Vl SjLJall jljJI j=wj 
A > J lijA." _Jlc iJL^£J1a]I jaxj JlSJ OiAJ iUjj^uV' j t j^il 

.Ae.jj.Jl j^J 3 ~ a J ' AjJfrJb L$-^a j jJ-Ml ! ^ jj l1)IjI_u]I jaJ Jajjjjj 

•S^j ! > £>*0 J CjljliJ! <> Alila Aj^£ ji ^jll 

J=*-' VJ _^ll iijc J Sjl j=JI CaUjj J b^LJI jjUUI a^Ij jll 

^ tbyi ^ AjjliJl ClU jUI ^ -t_pla 
^ ^ ^>=J Y °- * J^J <fcl jjll Ajtjl ^ CjljUJI t ji}J Ji*-a 

c-lj^l' a£j=^j SjIj=JI pLLiJl SjUj pljyi J1*S 4la Joljc 

Ailc jjJ AA >11 Jjj iaii _,! t UaiJ| ^ ^ ^jUJI 

^ JJ-11 ^ ^ J-lt .iib Ojlj AS oil jlill jLiliVI (>ua JJ^ 

OJJ^- ^JUJI j’l^VI aj jjj .A^jjJI ^ ^jill J^l jl£ jl 

^ill Ai’-^l jla .J^=3 Jjh Cjlj A>jJa Aji_Jji jUaLLub 5JijU- 

>>ll Joadna ^JUJI l 3^ ) ^ JJ U.VvJ l 


Yoi 







/•> 


-n oS d jUJ' A\au S Ajmll Oj' JA. <a. O .4 , - . ,. < . 

Ujjl! '■ J • -H O- £»jj U. Ajj^^l 

.» r. > J» fc*ii ^hi! . 1 J# put . Ija ^ ^ JUJ) 

(l *Ji ‘ ^ ^ U > JI ‘J 1 -^ ^ S.U.VI s., >, iujlji, 

'Juij .>»’ ^ ^ cs* jjxj JijSij 

\ iejjJ' j* ^ c _ku, Ji j£j jjSu 

y , *JuJ» A^CV' A ^ 1 C> ^ ti^J J t£_pS* JJC. 4-v,..fyl Clil£ 

J ^ joluV' Aul? .l ^iVw. l*> af^£Vl j£j3 jjSaa Aiiiiii aJuJi ^ 

-k^ 3 ' ^Ull uCUJI sjLjJj pj| 
j- >■ ^ J ^'jj 3 ' ^ jc 

OCjV> _<j J er*^ 3 ' L>J jVI (Jib J) jo-y^l 

^jj-JaJ' clij' “V- 4 *-: *Caj J 3 - 1 V J (_>aS-uJ' ^ A-Lo e- J>.a. ^.llg"i. n j Cna L ^*- 3 ' A-aLa-o 

jJ Au'jajSJ' C^lc-lilll ^ AAc. (jJ_>1= (jc- (_>uiIilLi jljjtjj L.a,^~iHj juull ji Lajj 

j' 1 J&iJ ■' B “^ 3 'j tCaji i_y ^* - \ j ji> >. £ V' ^jla-A ^ ColaJI 

*JJ fJ j-oj tjlc'v' _^d' jjlaj] CVLaJl f -Jrm A ^ Liil£ jjSLj V (_$jlxll jLiaiV' 
J jiC- jLiljVb JjLull flail'll Lai ^jliJl JjLull Ja*-o o^Lj 

^uc.ji dua. jaj oApc. i _ r Aj polypropylene A^aU. AuLc-i 

j_^ia-JI jj*j J^jla l^jjj Ia.i5i i a La.' ls JUSLj l^j AajLill i_jjilll ^Jaij fi Axuj 

J^o jj^j ^5 (j£i i^ylaill diliJa oAC- (j- rfM i ll (Ja kI xoiI AS_j 1 -L5 IilA!l (_5 jlill 

»jLjlj .Lluxj ^xjJI oj^ AJC. jV' A^aU. JJC jUJ' jLUjVI 

• ^ J] uji^ ^ LT& J 3 *'J*X C> ^ u^! JaxaII Iaa 

Cljliia AaJal l Ajj^lll ^Ic. jLa^V' aJU- ^ jliJI J-^LL Jajla J ’Caljj 
^ (^^1' LJ^-OJ lilli ^jA (_>A*JI ^ylc.J aIaj Aua (S £^Jlll (JaIjxII (j-o AjAxil 
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AjjUII Ij 4^oV' icl 


JJ 


t <c j_)aJI £-1 jil c. t j$Jl ^ jljj LdF C$j^ (Jjliill (_Ux^ 

.( V - i j^) J* 3 lU*-* Jj*-a»Jl Jl« 
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(N) ^JUJI Jatf jjcj .(NPR) *UJ| j L ^ j CQ ^ ;V _ t 

> J* 4“ l^j >' ^_*Jl olj jjilill CjULu & W\j 

.(Zobayed, 2005) Ji—I i> 

■^\jJ .l^jli Jilj oljUll ^ j ^ 

^ ^ ^ ^ SS ^ Eucalyptus 

iJk ^ ** «“ dS^J U*| J^ , oU ^ ^j, 

^ .wu <«a c- ^ o. Jf & ^ juu ^ wutfi 

“* ^ ^ ‘ W * ^ CiXjn ^S\ ^ - sJ b> 

Ivanova & ^ • Zobayed e / al (2001) ^1, ;jljJ ^ 

YoA 



VM' ix.\jj 






AJC. 


/■> 


!>* > ‘P 3 * «* ’ Jj4 ,JJJ **** ^ U*jl o'Van Staden (2010) 
JJ3» ' 4/oe Pob’PhyUa OU* ^ j ^ 

£ IBJ ^ L ^ U D >™<hus caryphyllus djULs ,-,.-.i; ■■ !_, 

J 9 & i=- ^ U “ l ■>• ^ -*“-■> ■ (Mohamed, 2011) oX>11 

Ji U XJ ^ ^ j^ 1 6^ Ji V*-ii ,> Wil ^J>1L, 

j_*>” ^ ^ ^ ^ ^ 6* J P«1' Zobayed (2005) 

>?• tjj 


jil' j_*J^' ^ LP^Vj Ax JjUl A^,,nVl ^ 


>J* j> ^ ‘^J-^ A^J* ^ U* u l cAH^' c-UJI ^ Aio 3 *. ,3lL-,.,, j 5 
ojlj Jr^ 'A^' r*^ UJ^ 3 ® AinU AjsUal j4j eLull AjLx ^i^JI ^ j 


f&J S^ 3 ’ S^ 1 -’’ Jj^ * *'(>axj jSl Ajiiuil 

ij'-P- 3 ' J-^A 3 ' <-^4? A^J A-A* 3 ' *UJl Aj.L*j 

ijjxjl A Jjj_>1!' ^SS A^ 3£j 3 A !jjj J] <sL^VIj 


Aj *% *. * A •- *. • i • A) ^ijjll <-ijt ja. A ac-UjjI J^!Aj 0^1 %... ro 


X* t -J^J Af~d cA A 1 A tOj^j 4_Uaij 3 j£j u> L^JJJ—^ 3 ' dP 

JLulS ij) .lO 3 * 33 jl-ddiV^ (J^*-a ^ylc. dlb t_fl3 jUj i" ua, Ax.jJ> a 1I (Jib 

dl^A 3 ' ■- J ‘- C ' 1 ' A' U d>° c-A* - (SjAJ V <_£ 3 plj—cai jjc- <C-jJj-all A^au'iVI 

-A* J_pJ' ^ ^jli o j^JJ jja ^1 ^ • J) J*-aJ J3j JJJJ ojj£jJ djji 

U'’*'"'' jdj- j i." ij^ Ax jJ>xH ;3^" j bll 4Jlx. o_^o ^ » « * ( _ y J] A uxll o^A 

.c-liJl A_iUx i_kUj 


-In.i^i ^yjd) Jj_J 3 A_jjj»>>ll AjbSll dijlS bj 

AJaaj ^ya ( _Jal ^J| J. LlillijjJl j'l A ^'iV' ^la ^yjjx-iaj' tUill 


icljj 


Jjav* f/v-kH AjC. J_^.V4 /J 


j-ir.n Jl£ JJC plull U*c t> J^' UJ^ ^ compensation point 

-. yi <eljj J- <?JUi' CjllmJl J J JJ .^lluill J <a^yi J] dlj 

cjUjj^v' ji v) cUJ' 4?u*J ia> lM ^ c 5 >=^ 

■ rti-. j .<_pUJ' CjIjUII <*-0 <jjliJL. ^ uj^ V <xUJI oj SUJJ^' 
J.J l <aLil <JU J Jj*Aal' cUJI AjIwu fUill J ^a—iVl £j'> J Cjlluill 
^j ^ j<. .1 1 jjj £3 ^Jc SjaS J Jtiull J& Dieffenbachia ^4^ <inll 
SilXM 5JU J T- - j--^ AaSU^’ 4^^' ^ l3^ O' -^As .^auN AjsLaJ «JU 
jjj J JJ i^llj aj*jj .u_*j£ll aj^I J'*j A) c’"^ 

.^jU jV-^; 4_^»JJ*J Jaj V Jllj jAil! 4-»’J' 4_ilu»yij 

jc ju > ji*ji -i>.^li jc &jiji\ ^s\ JZ jt ji ^ 

jJi-V' J.--L: Ajjj jjJjSdl j4 jjSJJ ^Ujj! jl dlua. 4 jJjjy' cjij 

Ai 1 _au AjI^aJ ^£-J ^jlj ^LaJi jSil ku-aJI jjjbil ^uijj 

.ojiuyi £&y A,k^ii 

Au^Muij 4-jjlajJl # 1 

jUd' ^2 oJj-c-l c-Ldl jLiu A..i^i ^LiLo A-LUoiil' Ajjkjll 

'1a I^j ^-uIjj ji ^LJI jl^J ^ A \KW ^J] <jj±±ia 

<jjUl3' A^-l jJ>J jj 1*1.7.^! ^ 5 ^] -LloAI <j jk^]| ^ q \1 4_j1aj ^j 

JJC- jAiJ'j j 11 j^' sj^Ui Jc. U jji joJJ ^ 
J) ^ J] 4 rf*^' JUmU Ait 

ls^ - ‘-r- > JjJ .“SFj^ (j^'aII ^k*Jl C5 Jc. c-LJI CjljLa ^ »f&'i ii^.^4® % ^ * * 
(Mohamed & Alsadon, 2010b ^-^' 1 Ujjj Jc. UJ| jvi ^ jjjSII 

.& 2011 ) 




UiUJij jj 


us oljUBj W* 1 uo J>^ 4wli j*- J ^ Vj 

^ viVlLJI ^ ^ cUsl ^ ^ 3^ 

W^ 1 ^bii-la. (Zobayed, 2005) j (George, 1993) Jj^ 

j- ^ ^ IJI c> Jiii- 4,^ ^ ^1 

^ £>ji ^JJ ‘C^'j ^ ^—1' JJ CA3UB Jfc c Lu ^ ^ _^, 

Ux! .Uull ^,1^1 ^ <>_, c^ 1 SjLj) ^ s J>-? ^ 

j ‘ * • Y1 -J ‘ * • n ^_Ah Vji ^ jiujUi cjULU jaiilijiisyi 

J jxiiS JU ji Jibll *l*]| ^ Jx ^L,/. A1 j i , 'W 

J **.U1I CjfcUll ^uSjUl jl£_, .4i2&L«JI ,1^1 

GM CiU^il <JjlL> Jibll *lj«Jl jx JU jy 4^1 

^ ^ Cj|j JjjVl Cul£ daa. dLLxxJI CjJjjl ^ 4 jxUI1 

J2UI Cj'U^-a jjSjl Jljj 4uiull ^liLxJlj LjliJI ^ ^-, 1 j£J ^< ;v , 
■“ ^ SJ W *-j*- 4^ J -HI CjlL^aJI ^ J| 4^*1 Jjqkjj 

'“*• CjiAwali i^Ij _^jij 4 j^_J| J.lxx ojL Jj Jjjj l_5^^J tljljljjll jx tLdl 

-4-7*3' 0-ibj Jc 4_3 _jJ1 Jaxj j .IgJLdai jflxi l _jj]l CjIjLJI 4juJ £-UjjI 
■^d' &li "i-> I jjl i jjS ' 4 "..i‘il l 4j Ja^]l ^iaiijj l -*''-v 

■ji Sjbj (j! fa] et al. (1999) 


rjjQ ^ A ji jll^il ^UaJiVl \J* 


Aonll * l 

J ja. Jt 4_ic-ji (Jib 4. n..I ill 4jJa _J' ^_is_jlij 

•• 

' ^ .<^1 jjll Aiji] 4j!.aiH j i_5jbd' JdJ' J^->J 

^tljjll 4j jp. ijj^ L>- ii ^ plc-jU Lfj'J' ^'jdl 

^ cl^i J J o/^n o_ha bjki 4uxJ' ajjLJ\ Jli Jill 

^ ljiJ ' UA> L5 jUJ 1 Jjbsll 4u^dl J 1 . L,Ui 


Y^U 



Ajc. /j 


UiAiJlj A si.a mj'J) A£.\jj 


i*ib (> l^UiJlj %V. ^ Ac-ljjli ^-i>l J-^'j .^jUJIj 

4.Uuj'J' JJ_>*J1 -lJ _)A Ajjjoul' <JjkJ' ^UjjI J J- JJ l—ilLk. Jl 

Jl 4atjV' Jib in-ill 4-Jajll ^liiil J VJ Jfc^' S>’-k 

J^ail AjAix^JI t< -> .. ;'- V' ^j'_>° ^Jrxr —g ^A-i) JAC. % A • . V • 

iIiLi j* <Li£lJl v- jiSfl iic. Ja «ilb£j %“‘ • J) (luJ-o- '-’ b) O. yC. 


iAxJ , uJallaili 




-J .% VD JC. 


.IX. 


r>. 


‘ : ww; 


^-CJ A-J »-! I 4 M.r \' l A_' 


^ A_ia-ai11 Aj_^LjjI A2 


k >.-? 




^jhj .^4J1 ujj^' J 5 ^ (Jj J 

^■■iLx jjj'ljj A-LLuiil! Aj^la^l! (jiaiiw jjjljlli (J^lj v'^J‘ ,j^ jjj 

<jjia^!l J‘ AalJI oJIj^j kilSi ^^Ac. 4 —lilill ^^Lajj . J-*^l ^Ac. 

# <Lc j^aII -ulcc. ^ (JaxIaaI! p!wijiajL jl 4 j-<ull Aijd -LumuII 


Aa»L**a <l—cj ^Jc. pLc- jii w5 -ii.l-lJl £ 1 j^ll Jjklj <iij>^ill 1 c S j? La£ 

fc^j2 l -^—rj >aJ* J- 1 ^ <>* ls^- S-jLja jsk ja!' ^Sjjil ^Ja^' 
*Jr4 ^ AC. jjloll £jsV' ^ ojl}^ £^aij ^ 4jj]aj!l 

pwCj c —* Aj 0*“ pLc-^ll A Au.;ill Aj^J a^ll A-3^)J ^jl j ^ ^1' 

.Chrysanthemum morifolium £j*V ^ ^iii ^1 Acljjll 

J-Joij J-muJ» ^jU 4-jftl l —ijj-la yjj J-oxJ\ ^ CjUUII Jij Ji 

_^J! J l >^1 L jjk Ja*j db Jis o!j CjbUll <Jal ^ SjcU*J1 a J; ..,~,\ l jll 


BjljaJj o 

jl^ Jb SjIj^> ^ ^ J! kJall <lu]| ^ C.UUill 

,> ^bk J^u, JJ <^VI o^>i J J^Vl .AfcLu j, ojV 



j-iJC- 


/* 


^ui' ijSUJij <x^Vi 


*>■*** j <** ^ -* j ^ yjJ ^ 

■•••• ■“’ u “* ^ ^ ^ ^ ^ ^ 
lU«J-u Aj Li J n-i il A^UII 1> mSJ ,Uil| - I 

• J * jl 6 ->^ ^ *> ^°a.£ jj am 

-Oj^Lj CjULuI] A^-Laoj /u uiaJI § •» ft t nw 

UC ^ J eoVi Jjk f °T t.rr SjU ^ ^ 

crassulacean ^UJI o~Vl Cb cU^Hj u*»l V«o oL1>l U 

f ° r ° f ij '^' ^ ^ J ^ u> acid metabolism (CAM) 

' ,jlj!jl ^ (Amo ° el < 2009)-LiSj ^ «_Uil ^ „ » 

0jS ^ ^ lj ^ J>» fcjij »l t >11 jsji 

w V>-VI ^um kW > S^>l 4s ^ il> J.1^1 ai4 

>> E t^ ^ atb-11 > OUU1II ^ ^ujl r °rr.r £ ij)ja> 

uj£ .tejli Jib o' jLusVI j> jiVi f ii» , f °yy.y . Sjij,. 

,jlj “' *> J 6 ' ^ '•j'j* u 1 i-s »iejll E jU bit; 0=. ojU_ p j^i 


.(George, 1993) £1 jill 

<iui jUI <oljj ^ t'^ 1 ^ c3>jJ 0ajS3j j-i 

^ £*y°Y . ^ iJjlLJL f°Yo Sjlj* Ooc. J^i ^oUl! ^011 ji 

(Islam e/ a!., 2005) ^1 ^Ij^ll jjUl j* Jjjili jL^Vl 

'-jIc.U aac. j Sjl^pJi ^ J^hj Amoo e/ al. (2009) ^jjSl .^U jj ^ 

j*jj L5 Jc. Huernia hystrix dj^l Lah^ Sj^S ^u2jj ^IS lIu^ S^UbVI 

jl <C.Lmj Y i S^alkaua DC-Ljaj ^1 W*iuil A.l)llla djl^^p Clau pLLulSfl 

^ ^ ^jlS «iSj djlc-Luj T 1 j j ^ A^-L-y ) *\ C.l-k1 

Jj5b ^Jc. ^^JIjj , r °Y • ia.Jj Jkb %AT J) ^ijjlj ,» 0 ^ ° Sjl^>a. 

uli SftUaVl aifc pLL^Vl i_LiSlll AjjUI <^ill ^ sjl 


AJC- JJAX 4 /j 


AjjUJI A£.\jj 


t> %™ U^J UJJJ ^ lkL - 1 c> J* ^° r • J) r° To c> SjjaJ* A*^p 

f- 1 L>*\ l ^J>.^ A/^"\ fttLJa) fLlaJ Lai .<j_jlll Aj^Li cUa*l^| 

cillj j * m * jsj .(\ • -1 fSj Jj^>) 0 ^ U^ Wjjj ^i$j 

J ATP Ja«-a ^yc Jlij o^ aTu ua H Sc-L-iaV^ A-ll\-*Jl oCjl^^p ^jlj 

y^i ^Ij ^ cJa*_* (Jij v-5 iUlL»j 1 djljLull ^ NADPH 

Juc v—LiSjJ 'j ^ai]l Ja*-o ^ualiijl ^j*' lLiswLlII j£ijj .^Alil L?jj>-- a l' 
^Jc. 4-y .. '«yi *_pfi jV 4 ^ A > *x ‘ )Sn ■ Ka . x ^ A_iaA' li UJ“^ A-iJaiiklall 

vl ir- JJ w-ili'j lIijI£ ^ °V^ ojl^p* A_ 2 l jJ ^Jl l$- L . ’ i .lie. c_Lii5L.ll yull 

^-lc- vIjI)~i~vXo lSJIuA A_^.^p 0 j^Lfi 

A-2k—JV' ^ y _>* ^<-2 LjlLp A-l\ ]LuL ^g-lc. Auj^Jall Ailkllj CjIa jJ 

.(Kozai e/ al. y 1995) 


ot'^V'j ^^QiV' <H:\j^5 cLiji djl^^p ^3 jAiilll ^yjlj A-Ajjl^plj 

^} ^ jLu £f-Iua Cl.l.-v-'i ^JaUa-J' ijllni ^aj l5 1c> 

j! ^ °^ • ^Jjl' J' J-«a Aaju ^jlA^.jJ ulj t Jja j j5Lia ^ O • • _ ^ Y* • • 

J c5» l/-^ 5 ' J lA^‘ ^ ^V'j S^L-yi CjI jia *USl f °W*° 
J^"-J jljjd ^>Sf» J ^jj .CjVUJI JS ^ ^°Y . JA Sjl jaJl 
vilLA A ^ ‘^^V 1 J ^°'°j i j* fr U5i r °Yo Jci ijj* <*■ > 

J' -^j o-ij ^j .cjLaJlj c_lL^ il Jjjll Jc. jjj^J 

,i+lJay\ i±ij jl^jllj Jjill SjI ja. CjUJ j ^ (jjii' 

j\ i-*u£23\ ^, i > .. n j iloUA]! l_,.v-; oVUJl u ~—; ^ 

JU^jU .JL-aj’V'j ^uJdJI jU^lV'^ ^ jy 

^ IJ j J- j-ill J- ^ Hippeastrumj Liliumj HemerocalUs 


J ^ ** /j 




,^i ^ ^ ^ ‘ja- J>j '.J^i ^ jh .,. ., 

■Am oo «, „/. (2009) LS „ otrmu /nj/rir 
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<iu] f C5 Sjlja. A^_ul ^jj U •-© . S:ul 4 ^ . ..fyl 

^ ^ J U^J J] Frees/a J—' ^ J j£l 

^ W ^.—r_> ia -'' _£-° vjuaiala ^uoajj 4_Lala_<dl ^jla < ii.U 1 1 J. -> . > > /l 

-*"• ^S— Ajjj_wa J_£) oJj^u <LL*-Jl j]j ^paa-J 

I J'.y- _>* Scnecio £- jali Cjlj CiljUill CjlilLi j^j 111 

^• "t 14 —*- _ -A * ~ --iJ __ 5 i ^ c ^ • ojl^^ 4_LaLa_AU rl^j c- ^aV' 

^5“ s ~r— _>^- w -x^. *.*—’.Ai^ J-oJLii —*j 

^jSLa'j j»d~iV <4‘. ; X11 V^JJ^-Lw^aJ ji j 4.2k..VI <C- 


JJ 




a ~C 


IIJ J ^Jl o^jl^SkJl £utJ " 3.1 a] ^jiSj^dl 

.(George, 1993) T ?/ l ) j*j 


r\o 


J ^4 ajSaJl AjC ^ 


^jUSI Lj^aJIj ^1^. 


.1 

CjI^MAs ^UiU <i.jUH diU-u-J' ^ iU* -W 

^•Oc J .OjSjj^I' Jc u ) ‘->-^ ^ ^ ^ ^Ul 

3 ji »jUSJiJ > jV» u^ 3 : ^ 3 ' ^ U ^ J ' J* W^'j^V 

vj| , y,r ^ ■ :.! >"jll l ji Lilli (Jla Ajj'Ai-1' Aj_^J' '-*it& t j_ylil <aj^c 

ijjlll A-^ J) U-’J 3 ^ V>l-3 jc 

^ JueU!' sl^oLJ'j ,c I^J*J s'j-^k ur 3 ) <J O^ 31 

,_^_. l '.-. M .Vi » .-.1 1 Axl^'-il' i. _ 11^' jlil' l _p=*-r ^ djl^ii-u^J L5 ic. ,_^jI^j ^^UaJl 

\iJl L£UJI_j ^JlH' Lai .JjSjj^ L 5 ic- V Ifiii s'_>^J' 

ejo-c-J 1 _l£'joj' i _ 5 -1c. j_aLi V l$-j£3 kliljuioiMj l^-J lilli (j-£xl' ^^ic. fMJal' 

■,'j c j- ■-■" LXi-i' Jii*-x j' ^vJ'^l Jaj Aic-j ji s' j>- ''»~ ». i ' klil-liL-j^jU 

n ■. <n 1 Lc '^)--3 ^ ' ^gJijsLid' AjLoc- iA jjj (Jja_j^j_j]^ii (j_^5Lj -S a 
A _ •- — '-- a ‘ J sLa A ,iUx- Jo^xl—jj _ Aqj j—'-a l' AjJajI' 

jkl > _ S JL' -ix’£JI tllljLd' £x Aj jlLdL) t _ s _lc-*' ^J) J_^xa_jU ^uL-ii 

< _ s ^- '— i ~-^rJJ_> 3 ^ 3 ' 1 ^-Ic. 3jdi]' .Ixlxjj ^ j <Jal' jjJJ ji^/Llal' 

jy*-i ,j-2 s',jj j£j j .Lj^LaJ' Jj£ ^ A- a .-. Vu J' jf- 

(George, 1993)» aoUc- 


^s-'^*-* 3 ' c -'-¥ 3 ' ^iLa*J Ax^ilLj Stl^aV' AxaA. 1 (jx ^ jll t _ a _lc- jSl 
■J- 2 0t '“ ca *r' trj> ^ y u!-® t' CjLiLj (_g j"i->j <C jjaJ' 

J-Sf' .CJ13U1I Sj j Ac. jjJI Je. JUi ^Ls aJ _^1 

aL>, ^j=ull ^ j'> ^1 s*Li,yi ^^ s^i Jr' 

^j'^ 3 ' t j'> ^ ^'j^ 3 ' jJixx c 'jj ^iiS ^| _^| Jxi 

cljl: '^ 1 >> t~Jj .(Seabrook, 2005) 



if** 


^ji xc . /j 




'jj 


JjV> AiU=JI J4«^V gu^.^l, 


Hue UJ ‘ ~ ™ J) 

> ^ ^ ^ ^ °'^ ^ UV -B Jfr- A light/UV-A’ 
^ ^ J^ *U>J, Ji JJS# OU], J, ^ ^ ^ ^ 

(BurrittA Leung, W JUS V WVl £j l> j, ^^ ^^ 

& jl> ^ ^ «? fr'jJ <> jrfSB JJUI ^ 2003) 

>>J ^j'J^' ^ J * ^ ^ ^ CjLuJ (JaxIuo 

j*s ^ ^ UJ ' ^ ^jj» Vji ^v, 

*> > ^ Ujl ^ ^ i > Jl <J“ Jj Jj . jiu^L V . .. £ . . 

J '^— ]] S ^> M ^ c> .*b~JI <iUl ^_ji jjji ^ 
.Photon flux density (PFD) <^\/\/ L } J ^ J J^ cl^^ (W ^tfs 
J-^ ^ ;iUa! ' ^ jVI t> Ua*jj Ujqc.j CjUJJI _,j ^ r.-. t J 

:^l_J’ ^CjVt ^5-^ V? S^=S £^Wj .Ac jJLJI 4^uuVl ji CjIjUII J] 

sc-jV 1 sc-> >1±>\£ i C _^oU l^lijUj ^xcj aJs&VI tilljSj <c.tjjll j 

J) J* *djc- J PjuJall jLiul (j* JlSj (jij aj aJ^c-VIj 

-«> ^ sfr'—VI J —jiy JlH t>j .(Fujiwara et al. 1989)j^' 

jJt ■Aj±i£j Ac.j i . ^i<J ' SjLJI Ajc. Jj i_i3jVl Jc. Ajc. jVl j* _j-«u]l 

.(Nguyen & Kozai, 2005) ^uIS^xjI ji lal 

Pjl> ^ i—aJl^j J Chen (2005) 

^ > %" 0 JI AtljJI ^JC. ofrLial v_LJl£j aJSJI UuKoJI t> %n J) 

^ ^\\ j ^ aJUI %F°JI Ui <*A\ 

0 i 

^■A! ScUaV! J fll£j| ^ lillj UiajVl t> i^> 

_^ji ai^^i s^L-yi J c^-^i c>j 


Y *\ V 


*Uj J j* ^llj AJjj U* -iJ J4 Sr^au J]| Sjl^aJi 

<jJjJl 4 jl* 1S'' Jijjj J' £_M ^4^' <J=>J J ajljaJl CiUjj 

jiil' j ji -_i jc. J) JJ-j u>Ui <u'Ji JiL j* L>a i i j 

jvO j&J <aKx ^ J £f^4j . J^' ^ f- 1 jj^ JjJ CjLoOc. Jlujuj 

•_ti j4J A_^_c'Xe JJC. j j <aLo- 3 J BcLjaV' J^-cw JjjLU l . IV J 4jLJail! 4 

. ^ ' < Q -v \ ^ i c 1 jV' La' 1 '—S^vrJ' Ji>-'- JaflS CjUaUI j jjj LaS *Uc.jbll 4lajJ| 
^_u£j' JJ*J' Jj /ijill ~j^- Sjl^pJI j* ijj tjaa a!j3 J|j 

^a.. al.;j < tl’A-a J® J_LV'j iclj-iaV' “-llljia jjj j-aiJI i_j JC. ^jjjj |»JJ 

ec’-Jax]' JJC -_sji_" <j2^i ^ ^. iV l J ac.Lja.,ai' jiJl J Jj^. jaII jiluiil jIJI 

.(George, 1993)0 >^-^ j A? J* '-iuJl£j Jlslbj 




jUiUll 


l^Jj JAJ ^Jc c j»J-ill Jjjlj 


j -Hjujj 


j* J— ale' V -iS <^11 lj t A- > A .. ^ l y-jl Jya ^ ^!jj-iill 

Jr J ^' jj^n — J .* J—^ v jJall Uj jfLoJ j£J 4 jj filial' 

J ^ a-—d 1 ^J] *V' CiUill ijjjb Jlilil jc JJC 

iia. ji Burritta & Leung ( 2003 ) j .jLill jJiJi' J- 
«■— -^ A -* ^ - a J* Ji J J' Begonia erythrophylla 

——J *4*^ 3'jj'^ 1 jLc.1 J^x-o ^yJc. oA-Ij jjjj ^*jj 

J J j J J »J Ljji J jSijs 

^ ji cJ-Jj! ^ ^| Cxai loAic JS1 ^ r ‘ 

-LaJ' j^Sf' a J-=JI ^ Jy\ CjUII oic %Yj r. jTo JI LuJI *■» 
>J .cUli^ J ^ ° cikJVi ^ jis_, t J JI Jc jjjV' * 

^ ^ j’ > JI cjX^Il^ii j, jjc ji J3o jj 1 
^-1 J' O-j Jy^l SiJB. IJJj s^Ljj ^Ijjll Jc- ^ 



^ ^ /J *** 

^ ^ W^l' Ju& i^j*l J^ai J ^ 

' J i j*r &■'-> 3j ^ ‘-^ w ijUJI uS* flj ..U**l dUi. 
’ . v , ,jjJI J* -Mi ^ ^'jj* ^ “^Vl J. it ^Lia (.jjSjIJI 

r^ual, jts w 11 ^‘ yl e - > “ J ' l> ^ jUJ ' ^ 6* o^Ji J^j ,^\j 

,o-lS*i5U J,U jjd jjjVl 

. ( ^ jjSj JS J; sM 1 »Lj»cVi fJi.-i jAi ejuJI V 

ry}^ 

Jy filial' UU.U J>il ^ <^UJI ^1-.^-. # jLaVl J^ill 

^mS .Ak»-* Ai-?^*-* 1 l —LgJftj J Ac.jja]I 

j^jji Jta~J J* inicrotubers aLL CjUjj ^tul ,_,lL-, ; j^| 

. piac el ai, 2003) c_^J' ^ «-j5c J Cilluill at-IjJ 

*Mk3' J <c-j>ll Freesia jll jJl <> £ jai j^ki ^jL f. J J 

~ Clayton e/ al. (2003) u& .(Bach, 1987) J) l«Jij ^ 

Zambre et '-°'.J^-" • e r*'-^' ^*£lt Ac.Ijj j* JjVl J=J_>a]I J «.JJ aJ*JI 
J-«U Ak. CjI%J! Jai Uc J JJ a /.(2003) 

Jr “ J* 1 -^-‘ -l^j-MjV'j JljJI cfeja^ll ^ Agrobacterium 

\ imS &>j A_a.ji Aj^j (j-« A > hiSM Ac.1 j j Jc- tjAiJl 
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r: ^\ \ AjC /j 


^ ; JJ>J' ^ JJJ-cJjli V • • . £ • • <> ^>a 1 * J 1 jI*JM ui (JJ^ojiU VI • .V • •) 
JjLuJ]! iac ^-ic J^il' <—■cUill 

4 .)^ vliik.BjjliH v^jLia! j m ^a.\ 1' V.—i^)C- ^3 4 jC»jSM ^ic- i jll\S j Aa^-v*!. , lA ]| 

4 \. .A V* ^Jj^fl ^JJ*J j CL'Llo] £-0 AJjLiaJIj U* jl l 0 JJ-isJl (Jsl 

- rU... j^o ^ «?•_£• c^Ujj' ^ic j t—iijbU Aj jl ja I^jjjjj Aic. Ac-ljjll L-iji] 
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jj'-jjJI ^ l AA J>*j .A-j-<^ > J' Aia.VI !_j-o _;jA=Jl _^aj J-ij. iTi Lajjj j^aJI 

—- -A^J; ’-‘rJJ ts . i _ r lc JjjVI j A^xJI j^Vl j ja^VI e-j^aW jjjIj joJ 


.(Burritta & Leung, 2003) tj^ 


SjL*JI ,-£.■*. a: cj-Ja]i {ji Aa.j Ujljblll i_Li£l]l A^iIjAj 

>=- ^ j£\ ^IjJI ^ jjjVl p j^\ fi’t.AJ Ulu Aj-ill 

K-intzios er a/. (2000) .(Muleo e/ a/., 2001) lifo* JL5^' ^ 

'^ l4c 'Capsicum annuum .Jljjl Ac. j_^ -Li^. J 

^ jjjL AS jSJ .Aj^-vJI Ai^Vl AAc. <> Ajjj ^ 

Jsi aIO -ij^l > JjSUl Aja^Sfl AJO jl£ JLua. SjLiV' jjl*- ^jll ti>^’ 

A^SM AAC- ^ jjS cilU ^ ,^iat J JjVl ASjjl! JjSUI ^xll db o- 

^/y/, ^ ^J>1I ^ Aic Aiii^ij ^vai ^ i ^ 
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> ^ ^ ^ ^ J>“ ^ d J) U^U» 0- A5C. 0 ^_, 
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^Ji aAc. <s'4Sj Jjjj^M < ^jj ^5j .L-LiSall AjuajJ <, _^-J| JJ Jjjj 

i_^U _^' OH L^'^' sJi Ah _ LV Jl^l LXL ^L-iil JaajSi 

__we 2.4-D Aji Artichoke ^j'_A i^* 3 t<alia-JI *ua.ja]1 JIjLV'j diUi*^jVl 

I \a "ve jj£Vij . C klALftil Jjjlll! C'.l.Vy ) V 4_ll_lC. ^3 j (. I -V1 1 A i. .A ifl-> 

,1 fjA Jj* e__)iC (■ _J—tail t ml .■!% ^ImBlI aI^^q ^y3 ^j^X- a 

£« (Georee, 1993) 4 jA.U )_^i sjuJI <. cr-1. a' l _ y ic. n . ~> . ^.\ .. 4i V' 

j (George. 1993) juII a* t — s-2£jJ1j (j^ll£JI <la. ( _ 5 Jc. $.jjjln^j-ia 

:(Seabrook, 2005) 
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^aJ A^kiV' <^'jj : L ? JU1I Rhododendron 

.(George, 1993) ©aaI ^.1 AA-iV^ oAojuJI c.1^aa!I AjuibU 
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<j' Le-Guen 

Le-Saos 

et al. 

(2002) 

j 1 jiA 

ju£ 

b j’-Lftj 


‘J- 

vV' 

^ U- 1 

_^cJl v_i^)C- ^^-3 

a1a».1ouJI 


jj^-° Jailij _id-.jjiaJI c.j~b di=J Allium cepa '■^ 1 +* ^ JL-ajV' 
.Incandescent <^L> ajjUJ! c^daj cLlLj j^iil! 

^ L?>lkJ! JLU! fcjja ^]U ^Lu]! *l>Vl 4 filJj 

GlJ^| • . 

ls- oJ—ajlll Jjj <c. j^oil ^oc. tjja]' '^A jbjlj (jJJC- j -a > * >] ' 

^ ^jj T- ^*jloi%T,jc cliL-jjiil' b^kJ Aj^lill 


rvr 


jjc j ^ /j 


Ajliili W5UJIj S^iVt \^\jj 
c^jpCj . rJtf j*j %> • • * *»v^ j ijJ) jajSj ^Sj| 

- JL—-»b*J VfiL J\ JjjW ^ jllj JI~ajSM jSj Jo»a ^ J 

Jjjb Jij .AjjSiJl JLajV' (La ^j-uu U* Lajj 5 • laj 1,1*3 j' . 

(Scabrook. ^wklkJl ^ cAjj^ll uj>S3j Ailk-*ll <u Ji .kty 

.2005) 

J^Jo _ 

J <tLi> j £JjV' Sjjj y l^lm~» l^j v , 

-ilk!' 4o*S ,ajkij JJjk (jC la) S^>*iUa Cllul' ^3 

W* Ajii CjUI! Jkb Cil j S L i iKj a ^ jjfol' Jjjk ,> jl Cadi 

•J** ‘l-* - " C>^J IX 4 ^^kll ojji ji cijjlill ^ _ 

^ a>-» vji>l £jl> Seabrook (2005) u±j* -Sj Ul^p 

JXk. ^u'a iJ£Jl iiLkJl ^Ixpa ..O/^ j y£ j A/n ;AaJUI' Ujjkil 

■ Ju '^“ i ^likA.jl Jji^ak iit t^ibjl Jjjll jjlSj .(.jJl 

£ J l > ^ *>»J > ^.uii ujUUll <uVi 

Pelargonium £> c> j&i .x*. JJ Jj^LlI jl^ll . 

^ ^ ^ £- ^ *J _^l j Ljjj (1^ J^i £jaVl 

^ 4-y J^ij fjJl ^ J^il ^ JjSj . 

J C 1 ^ 1 V-j c> JlL U* £ J&] Va^Lkyi <Jlki-VI 

At'jjH .Icj J* ^yjl ^k. «, J ,Jl ^K,*J | a ^ 

^ ^.) J l^ukii U ^hj (Jk- 

iaLa»V ^U. Aic. Ji J^^kll ^ jb^5 £jft\ • 

jjSbll 1^4 Jis b) U r^\ji\ J* ^ JJ ^ JL.VI 

CiltUa J) ^1 i fr Li,yi c^L- ^ J) l^ij ^U,yi 
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,u-*? ^ ^ n -' fi J ^ Uu^iiij ^.^y, 0 jj, 

S*LaVl Sli .£ 


+ •>+• - 


^Aj ^J->^’ ^ i>»_^ <^^1 <aUK]l 




v .^l ^ ^ '^L^V' ^ j$y3j i Jiilij J^y, 

^ Jj*JW* 3 ^ f U S-^j .Ar. jja !I ^,;, ^i^isii 

^IjJI J ■ x * a - # Atjjljl ^_uV'j ^JISII 

e 'iJ’ U-c ^ v Ajl V) .^^UUJI A_»Lt j* ScLbyi s^i Jjj 3 j) ; ,\:-,\i 

<£, jj JljP ^ a L«"i >uJI StL^yi 0A»1 jl clua. Atljj ^ U ‘'J.^H 

{ *A j« n^*H >-«j jkl' ^ oJ_^a._**!' lilt jt Ci\jA j^Lc. (Jal JjjH A-v-'V l 
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<J - V J JjAt v ^ lijjjS ^^jic- <jfrl—«aVI i-lLial JJJXJ > ) > ■) lil . JLo * -)»mV1 ija> j £-~» } ^ 


s j-oj ^pll ;*'_jayi SaJl jjjU ^uL Kitaya e/ al. (1995) ^ 

J >’^' JiiJlj cll^V' o’ 1 : ^' ^ 

jJtl °Wll ,Jj ^’uillj .p^Jall ^J aL> Jc ^1^ 
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r> • J) ^>-Jl ^1 j£J .(Lian W a/., 2002) 
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t >- aJ ' > °0 C * £■* JjjV' t> -al' > %' . iliu JU3_, <u\5/ T ^/J V ° 
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SPAD ^'a=.jj Jci j> *311511 <SjJ ^ JjSjj^KIi ^y,^ .♦ 

(George, <*—&» £jl> Jc ui^y\ ixl Jill] oUjj soc. Jj 

:^VI cLlJhll JJ 1993 ) 

Pelargonium Jj' J eJ 1 ^' JJ S*L^V! col • 

.CjUjx_JI jLkj 3 aJjj JJiill jl_JI rljjJ ojbj 

^ JJ t£ *—sld-aV' yy Chrysanthemum 6* •■ 3 ^ '—aU-^ai ^U=o • 

J'l J Aallc. <il& JJ UiU^Vl .*LkJ yjd aJIc. 

.<AJaii-Lo ^aj 

AiliiS CjIjLuII L_jldi ^ <j^)A J>ll ^c.l^Jl L . ilWij • 

o jSill A-iaaI ^]\ 


^ULJIj Jbj^l Jla^l .V 

electromagnetic ^*ujKUaudl j ^^daUx-JI JLa-al! Jib Jl3 oil 
^ f U*i juj| JU,jjJ| j ^Vbj JOjloll ji tiuljll *J- field (EMF) 
i jta ya i_j ^c. Ld lillj j tSjjV' <jijVl J 4 > -^jV' Ac-1 jj J y£^.ldl 


YVV 



aJl ^JC. J 


5j3Ull 4***iVl Afiljj 


Culill o-j .(Atak ef a/., 2007) ^£11 j ^jp^j ^ oibib! 

J=— (Ruzic et al, 1993) cAj^JA j^j JJ^' i> J^ 1 J* >>j <il 
Singh ?/ ■& . Ju^ l-^ll t> £^V'j cA- jjjS)' 

50Hz <3._>s ^r-aL,^ JM ^ * UI JAJ" a/., (1996) 

Jjj! 6jJjS ciilaJ ajjLilJ .bAaJl ^ Aj^. jljSjj* bjl jjuiu bjJLau lilbjj 

(Jilj » - .u>‘i Jblbj tliljJjbu AjjjUjj ^jlaJl c-LiiJl Jj^ilji. (j* jJu EMF j 3 
tjjjjjJl iJc^J *cr^' J^^'j -bi-Jall ^jlc. UjjjIj j»j j«j ialiJl 

(Stange j Phillips e/ al., 1992) lh^* ‘•bbLc. o* ^.idlj iOUjjjyi -LUjj 
r^J J^ 3 .(RScuciu e/ al., 2008) j (Hirota e/ «/., 1999) j et al., 2002) 

kiUQ] k _5jiil' jli £ j' j* (^Ic- Lr uuIaUiA]l (Jba-dl jjjLj ilibjl 

. (Dao-liang et al. 2009) <*b J£Au .n=u ^ 


^ ciiu aLUI CjUjJI jl Atak e/ a/. (2007) j^)j 

JU-J Ifbajjxj jut Su-iLojaJl b^Uil G1 JjVl 3^1)1 Slkj* J> 

^bu^>M ^ Jij RNAj Ojijjdl ci^ o- Jlc Jax. ^ «4U 0.1 Jaj 
Oj^j ^ 1*j^\ l+yj <> fjjiJ ° • OU jail ^ OjSb ^1 

^ S JJ* Jb ^| o^clii ft b!i1 SjaJl ■ijljAll 

lf3 Jj asJI Iua juc. Uuoy Vj .JU\j <^1 ulf^yi 

C> U J^3 O- £jl> o* uHSL s^iUa jac ^3b 

^ ^ ^ ^ V -' -kose. (2007) cAllS^LU lj obu^^l 

^ 1*1 30 mT jl 10 mT ^ ^ ^ ^ 

^ iUi e* ^ ^ IJ3j ^ *“ "3, wu« ^ U.J fJ fi J 

• < Abdolma leki et al., 2007) biUI j ^ ^ j^ JJ;! Jl 



I' Xsc- J/j 


Prunus maritime aJJI Dao-liang et al (2009) £ jj 

)0 g J iA . 

^ Ji~ 1 V ^ JUJ ^5UI JiJI J ^ .UiSVj^l jli 

t- • 1V O* JLiJI i&)j ije «Lk2,Vl Jin u^li' l ja .IL »\l 

J£1 1 V jJ) c-lt^lVt ii^ lU=j ^ r.T LiiSSlI Ji^ jjjJ aLill 

jii Ji ^Jj ii- >-Vi iiiji jJj .IV ^ juj ^ jj j-j. Vi 

jl JiJb jjiiJI 0-.J .jjMIj nLW^iVl Jj-Lj jjj Jc J_=u( Jj5b i Li..» 

<^j (J^ ^ t'-^bu lJUIIJ jjj]l ^jjj a ,..,-,1 1 

Rakosy-Tican et al. .^jUaJI JU*1] :uc. & U! Ujj 

Desiree ^-^-M' 1 «1 <^oUll ^-oSJIj aJUI jUI ^ jlj-> o^j*j jjjb (2005) 

.'■—> 3 jLa-d Ac. jj/dl jac. jjj» <aI"iA .a juc-I j 4-ilIi-a diljla] 

a -“‘ J-A—' ^^y-Ic. J (Jj-uJlj (jl JjV' ^- > U , 1 J JaJ_UJ (jjj Jjjlull JjLu ^ij 

«._lJ' j-c jjV> jJjLj x5j Y A ^»l M (Jjk Jl >J1 ;jlaj_ju3l 

i 4jbL»J' 2~i* l l ^j-ic 3' JjVl J-*j ^L-rtjl Ja^V ^3 j 

•S’, verrucas umj S. microdontum j Solarium chacoense ajj^ 1 ^JaLLJl 
J_! Aj^iLajjiJl ^ noil JXC. jl V] .(J >.<>13 (j-n flJ 4 » i.i l i. 1 i c. 

^ (jjjo» jjjIj jj jlS geomagnetic Ai^jV' 

-llJJJ ^3 jjillj Jla-xJI Jjjij AjJ jJJ i>"d* f-*' ^ 

■u~yUii- JU* Jib £jljJl J^l L_ije ^ J 1 ^ 1 JJ^» 

^ *>^5' Jxij ^1 Jc J*il! ^ SfrUiyi ^ ^ 

Vu- f i^LuVi ^ itjxi jj$y i fcijUJ 

J*ili ^jfc ^ ^ (JM' ^ .W- 134 - 

£Ai iibj J] (jJ J 3 Ui_8 JLyJ ^J*ai ifJj -J^ 1 l> V - ,ai 


a^uii j 4c.ijj 


/ 


JjA rk * Ajc. /J 

jjt jljj Prunus cerasifera ^4^ ^ W- 5 JJJ *4**-"^' ^-A»J Ji-^' <^-jj 
.lie ^ILkj! .,4/oe Arforaycew.?^^ <y JJ-^'j 

Jla- 4*^j ■*& Quercus suber ^ 4^1 ^ <j±**A\ 

^ij_^i ^ ^UiJV' 'aa (jAx, i-iSjl}j50 Hz, 15 mT t-i j ufr 

Celcstino er al .,) : 44^ 1 ^ J^ 5 J) ^ 

.(1998 

AjC. 1JJ £uUJl JAJ ^ OJ;lj£ *^4j C5^J 

^lj jJxo'jjfLiA ^ i LauJa ^Ijj^ Jl^-a Jlijll ^-LjIaj 

i, 1 > yA J'j s—ilLuJt s—fi^JLaJl ya L 5 ^ l^A 4 -Lnllj \c- j^IaII A^x*L)Vl 

Juc. j %Y • jIjiLu oyaj jlj L-iILaJl l. liaftll Aa^U l _)Jl£LII (J*jx Lodisi jLnll 

<dJS SjIjJ> 1 I dul£ jUll aUkjl 


Y A • 



AjC J 


UiUJIj <c.\jj 


(jiL-0 Li- I ®—I I 

AxfiVtj Ac- jjxll ^Ia.ja 

j^ujUl c*ili>j .%> • • Jj £j'> J V-j ^ 

v_jj£Ijj]I l _y«»j jl^is Jj Jj JT^V' ^-iuJlfd £-Uj jl J} JaflS (J-^jJ V J“'j*-1' JLJ 
J 5L?L3J (jjiu.AU ji (J jil * jo l^- i lc. Jl ■ ^5 <^11 AjjI jjll 

tJU. jj£j j'j AjV jjj'jill ^ S W^' L5* LT 5 ^' C5^J .y^ 

< 1 ' y.A ^ y < jc *^-U-£aJ Ia3j IjjjjSLiII f-1jjl jJeu-aj LLjIj jlrvfl.ll j LuljJiCkJlj AjL-oyi (jo 

AujjV ' jx LlPiSv t\ jA J ^ < 'j~v J lIj! Ux"> jl j-a A-j j irv j LoJ (^Jx (Jj^ v&ll 

AX. I jj j-oxx-uJl jail' .ix ^-j v. 7 u£ jli jlsvill jx ^uJoluj .A fll’rL x l l ^aajl j^Jlj wl^llllj 
jx JuJlxJ' ^.lc AjI jlabV A-flaS-ll' A-i^Jl Lulnl£ll < jx AjJLjJI jail 4iuzk!>Lua (J-lx -L^-uuVl 

«£ill a j<u] ji^-J' j5L*Jl j-w ^i-j-all jj£*jj]l u4Jx*V 4jj*xx*J|j Ajx^aII jv-oli»Jl 

w> ^ JLJJ' l^jLxaflj LuIjjLoj' oilA £j j*xlH jxull A-LukvLa j^-aJj f CuLjl£3l 

w wa*. ^j-!j jx j jxJ' j*xJjS (j* aIj! ^uai j<viil ,^ilaJl v_i jji*JI ^ irv.l ^Ull 

*£2+ Uj ^Ull J^h^JI JiJj CjIjjU] jL LjVUI 

^JUjU' Jj^JJ Jj .^ullill £XauII JX.l3 ^1 A-oLmJI Cjli£jJ1 (j^axJ 0jljijj 

-'^jj £** endophytic Jj epiphytic 

l>j (Ganson & Spencer- Phillips, 1994) ^.uJj SjIc.) ji ajjUH 

J 6 - j' 4 ^—^V' Ji'j diljjLd' c*11j Jji; ^1 ujLi^^I ^yaju J Lmlyy l jxV 1 1 -jUt.u 

U i__kijj JsV' 

JU11 ^L^a^ujl vilUj 

^•'jJj J aL^J! cjIjjVIj .AiuJij cUJ^. _ji gii.b <J djjlsll jis 

^'jjj tUHi a 5J1 ^ t JUJI 

L>^ J 1 -^ 1 Jj Jc- Fusarium poej Jill CjIj JJI jL^' 

TA> 







^ - (Leifert & Cassells - 2001 ) cUas djiJi 

^ *>'^ ^ ^ ^ ** •* ^ .> j eJL. J J 

J* ^ * ,J *” ^ J ** ^ -* >' ^ 4u~ ,1 * ^ 
•* U* * Jj “ j • 4 ^ fl ^ J! r*~* ^.W^U JJ, ^s 

. e_>=JI ^ Jj^Kj (UUjll CjUU t ^ 

^jLuil J ^a l ; ml <J 1 ( *jAju jj 


ji uliill jJaJ Jc. jWi ^Sll Aia^l <^J| cUM ^ ^^J| ^ 

CJ-^’ J ' P“° L ^* i ) j-^ 1 ^ CjUSill ^ 

ijl LaU. <^V' <^'jj ^ vjjfcll jjL-=lx ^ t puil JlaliJji j; -,. ;j JUJI 
^ QA ^waliSU f*X-> (ji ^S j^j '£ Jia. ^ ^oL ^Vl CjUjII jl£ 

I^-JO J AjaJsuJ' d)lj_jLJl i> 0 AJ-laJl (ji JiaJl (jxjia. j>*j /G&l j j JjS ^Uda^Jl CjLiiuuJl 

C5 5 ^Jjf—^ j£*J '-ajMjjfLudlj £ I jji qa j;'<'l j jjUaJl 

j£] ^^Ac- *•. ir- j]' ji Cj'' diVi oUaat-a j£j jjJ ( aU4au]l 

jL£ V il ^ jl jja ^ <<qLj ejj^-a j 4-*-J—aJ Aua.jAJl Ljjn^ill (ja (j-aiaj]l t n .« ->l l (ja 



03*511 *j y ., ^ j* bj^Jl b^l ^ :'-° ^ 

(http://www.youtube.com/watch?v=ZBcsOhvnXgI) 


JAj C- - 


AjjLlill L^aJtj 4yt,aiy\ Ac.\ jj 


■A,jl»j C ^L-V' j£j3 ji J\ Leifert & Cassells (2001) J^j 

,c_-U -J£l\ Jit j* .LLlj >_iSj ^ 

.L.„ ^^Y 0> JSI £j'> ^ U-P^ d 

Uj ^Ij Aijfcll CjLM i_jlfci jxil Sj-P^ ^ OVUI 

li* ^ . ■ ».<ti ^3 j ^ jli <i*aVI ajaA <L>-j-11 .f° ' r ° cP S-^' ij* -^J 5 

j ,_ij^a ajj^II JjLM j^c. ^ 5ijj*-ol' a^L^JI lij^L Jjjtll 

JjLili jl&V' ^Aa) ^ l cS>-' J) ^J> i> 

Leifert & Cassells JLJJ JL1I ^ ^ J J 

j\i jjUj]l 4 - ...• i _wo AjjliiJl l^jlalnal ( _ r ic. CjISjUI Jit elijl£ Ulj .(2001) 

jlji) \» Ajjj*!' Jit jl <i jLaA II (jilJC.I l^Jc. ^Ij Ajxj^xl' A^iV' 

jj^ll-all-A]' ia' ^-j ‘(Preece, 1988) <-tijLt A_Cajc. j&\ jj£3 3^d' 

. *-jtM 1 \s , ><fl-^ jj^jll ^ •>. L...H -jo«*iH g-UJJ jl el ja*}H s^A jx Ajliill 

4 ■' A I ^ \r_ 1 4 j jjj-w H 1 *~ '1 M . >» ^1' ^yrut.l JLojCLjI £x A Jig- Aa_^iJ 

Jxa Ajj—LmJ' aAx-xS/lj Ajjliill AaxxjSfl ^ylc. CL)'_ j. j-v 1 1 LliU i__iaL*aJj 

J . ^.;V\C A^JajSf' c'jaYl-S (J—tallwu-all £-_jj ^^Ic. CL)_jtil A_b-ij i__ft3 jJJj 

4^xY-x jjil' Aj tl_^aV' 2>o CL.jtU A_Ja^)C. ^)jSi d)Laj CjLoj 

LUc- Aj.aj.'L.jaJ' ^-aiPj iJjjtl' A_uJ ^yi IjjJ ^yjLLll Jl■-.l~'i../^M J La£ 

Al—«J' Aa ^JV 1 LtjxC.j .4SA JJ^Vl fr'jaVl Jx (^u^ail ^Jc. CLl'tjlxll ^laa-a Jx Ajlla 

Jcxx ^’iajl Enjalric et al. (1988) -L^V aL^JI ^ l^s Jj jtll 

ja jSI .Sjuxxll «-'JaSM £<« aLjUJL Hevea *—iLil a^LII ^ Jj_>t!' 

V AjjliJl CjIsL^cJI J^Lk 1 aLLiII a_uJ' CjltlSl' 

xiaJi 4^Ji tjjc. Lx^X .Acjj^JI r; .,,'o-„ JUliVlj jaill 

j^J 3 ^ Aa_cfy| Atljj ^ Ala^JI ^ JalAiU 


YAr 




AJC. J 




. jl-Hj c 3U*y» 




^ ^r 3 ^’ SjjS Ses sitsch ct al. (2002) 

^ ^ ***“ CjUj> " J v -' ^ ^ 
f v ^ ,J) u ^ ^ ^ -w y* ^ ^ ou-uii u ^ 

V! ^ •*>>" u^~ jji, j ^ u_ 

^ ^ U ^->“ ^ jjiJl JilJl ijU | ^ j^j, ^ ^ 

,<iui> ^ A£i\j j]| 

.^SU-JI c’^ J '-‘ -^’ ^ ^jjM' ^jtll C.U.O c jfc,, 

j* ^ ^ ^ ^ ^ s j‘j* ^ ^ V.UH 

Aj**J' J_a—a5 —G^Aj cs^Wj A^Joii_ui ojl j^.j u_s'_^ ^ ^ 

y J "V u ujAj u> ^) ^M' J—’^Allj .(George, 1993) 

>J_A- ^j'-' ^ f £ -v ■* < <1^-0 Cjjj 4_boU <Jl)ljLlj 

JjUI' ji _-» - jj-a cJ1_^lLc <Lgx!Lxa11 A.s>.a..-.~)V 1 »JLiil£ 131 V' JLijliil sj-u£ ^ -ji 
£-^- vj—oUaJ' djljj' j_^J' jj. 1^. g>A tly=J Ax-lj^a Aj-kl-i..il' e.ly^.V' w >^jJ_3 
2^x1 j j .1:^ 1' ll ±ju ^iaJ.lil £ J^l .lijj Jd-Luj 

V ^ ^ lIllJ' j l •*- yiLa ^-3 4-i-aLil^ ^JoLcioJl jlAjl ^-lc* 

uM* j k AooY . J t > r.^ Jljail ^jSujII J^S »3a ji ^.j 

iu ^j/U! ^ ir J 4^**J‘^*** :ll - ic ^ , ^ 

^ u’-S u.'j .(Pierik, 1987) J* %' r ‘ J ‘ n *-> ^ lj ^' 

^ ^ jsVl ^ JLJ! ^ ^ ^1 A^uiiJl ^IjLsII L y=L V > Sjj-^ 

Ils-^ U UdJ^ 1 

J5j ^l^iLL-ub SJibil • 

(Kritzinger e/ al ^ ^ ^ Ac ' 

c> ,UL ^IjjVI JXjI ^ j ^>-11 j- ^ • 1 " 7) 


YAt 




J.jaxo (ifi-iH due. ly**-*/ J 


jj 


* 


JJi t ,UI OUU1I ^Ij3 LSJJ^ 1 *>J u* ^ 

_ jlI&pU ( Jo^'im'i j ( *i*j ji 

ji, S^lU. jjS-Ji ;>i . 1^1 ^ ■> ^ ^ ** 

V i. f.o O Sjl^ V>> ^ U^! J-w ^ ^ 

‘*- 5 V' ' M 1 h ^ I •• I I'l 


SjuI J_^l jU*luib £ >bu fjixSM ^ UJ^ 33 J> ^ ^ b ! • 

^!y ^,y .^iUb 1 • ^ %* •-' * f 5 O-i 

8-hydro xvqu incline citrate i> X * ’ JJ ^°^ ^ ( - ,li:^ ^ , 

Ja Jfy{a±> a * i$AuJ' JJ 3 ^ -f° rV '°j'^ ^ 

*UJjl J>:> Jij ^ U 15 ^ 1 li ) UJ 1 - 3 ' 

^ jUI SjdIS c> <- x ‘(Read, 1988) 

^cl Jjjl j*jj £Oi1 ^JU (jliudl fJ .A-lStill <JCjVl jli-ul 

J ^y 3 f *\jJl J*S ty^ ] ^ jjL ^ ^ ^ a ' • 

.^lb i iar- jj^IaII CluJl^JI _ja 1]1 iikjJj (JaxaII c-Ia Aj 

, ^ * 2 lU^jll L_: y^A\ y AjaUJI cIAjLjJI ^ hV i-Lu' Aic. JIj^IjII J^xa ^ -ialj • 

L ^x liaJ'J ^JaJI£ A-jL-aV^ tl>^ oIc-Ija 

Cy* cJ^ y^*** 


^ 1 a)' Watt e/ al (2003) ^ ^ &*yj y * 

^ ir- jjjj Jill! <LiHL-c]l ^^)ia]l ^ji a^j^aII (JaxaJI jta-*^i y 

^jJ-2 A-c'x- oJX.'i£j § Ac.jJ>a]! ^-l^jl ^UlLij t4_Lk^xill oAA 

bl)jA2fc. ^jjAjj \ g .A vfty . 1 lA*^ jIaIH j jjA^ ^>V' 

^J) , ->jtt *Jl ^-‘yi ^ U 3 1 T- i >j J ^ g °i Cj^jjIIj 4a-oljJl <CJa*-l' 

o->?-_^d' c-'.>?-V' l»i . JaxaII l^iaj Jj3 (JIax Jai ^jjLuill ^t* 

djjlill ,jx AjJU. Lille. l ^LaaJ ^-i^'JJ J^'- 5 

^ jj^ 3 ' b^l£ Uj Sj^Uo l^t jJj 0 ^bJ! J^a ^ A^jlbJ' ^1 y 
J*. l^ijj ^ IpJ^ jjidl *lASjl Jbaiy ^ 


t 


YAo 







Jljjl UJ^ o' vwj .(Razdan, 2002 ) ^ 

.Ij- W J ^ ,>111 W ij ^ ^ ^ 

.‘-jIjjjSjJI Jc j4ui >1 j-lj ,JX. olij LJ jUj)l 


ly ^ uJl 'Xitel! 1 

& uj j epiphytic ctiijUII j* ^ ^ 

‘>N J-ij ^ ^>Vlj ajjSII Ui J <iU d>i J yij ^ 

fr U^ ^Lij^Jlj jjl^JlS *l>l j^ jl£ j] S^u. l L-.. ..' i 

^yi 2_^jliJ' j* ^unkUlj J>V! oLa jobii jLy <JUJI o^a Jj iC5J u 

J V * JW ^J 3 cAh* C5-3 cUlla^l Jx£ dli Jdj 

>&' J-* >£*J ‘uLh ^ ^j 0u-J £ jj ^LJ ^Jc. o/ 0 ^ . 

3 -^ jjUJI j-o j£] <JLdj! r jo«"'' V l ^1- „| 

^ Jj-=^' J-^j .oj- 6 - ^ i' J-Jla-<dl ^-a.lj Jj-=>£JI La j*l ixj 4 -> ,.,; yi 


”>^J ^-'— 0 -- <->-oli. 4biLu]' 4, % . /i V' jx AjjljgJI Clilclaa!! Ajljl (J Jc CjI]jj£LiaU 
J>-=j 0^-1’ J-j*j JULj jlaJl jdouJl ^JaJu (Y_0 ^ij Jib) u_ic j ji 


(Tynan, _j } - 'j j J_J^_JI 4_Jc-la SjLjJ j* ■ b«£ J^jH J-«!i 

^_s j_xli Banfoia coccinea bjULu JUS) a & .£* ji 1994) 

rJa^Jl ^jj! Cj'jo*_b!l j^.><*ll JJ^=> L i-k . xi ji Lux ^ - - k- L . J l 

^ A " v ' 1 bj^Lxl_*_x]| » i i'i i Kj lL)I jj»., Jill Ll.lj jj-J A_lJ_^iJl ->u x V' j—a J J1 j 

Benlate Jj-l^-o Lg j a. p. /ill c .l j^Vl jijj JJalu J>)l J*-aa JJ 4jjJai5l CjIauaJI 
2^**^' ^J-sUx j^o j ^jljJLj Lo y>C-j /.K ■Q-ftll 6 La ^j-lc (—lliol' ^ ‘JUs AoLm ' Y sju! 

V 3-J^jJI .a-' Vbl £A ...il l c. J_i (^cLxi 4_ljlj y Y • -T • J j^£JLj 

0 ^Lia. J_j^1!Lj 1 i'U . n jlcjj jjiJ'j n • - r • 

^ ^ A—u ^1 j5 SJD jc U.UJI ^ Vi ^OJ 


fjkvll JjC- 


ijjliill U>U-i'j 4 c.\j\ 


^.jUJl 2 ; -,.M l ^ ^1JJ iuyi V 

J^l 0> ] >U J^!>b AiJ «U3j- ^ ^ V— 7 ' t> ^ ei-HJj 

-.-•,» U.U- fl) UoU^ll A^UJ .AjiL^a) A>^ ^ 

a->JI li*J L-lJil*-' t>j • ;Uu ^' ^ 

rJ ^u,U*ll uUUi-_*j *u^ jj^J' A*-“^ <ij-Sj VJJ^ 1 * L -J ik -^ 
^LjjUA]! ^A^b U»U-JI fli <JLuklll A^Uil o- .(Ahloowalia et al ., 2004) 

:<uVl 



; »j' ft »^ 1 J_>b-* J>-°J li'jJ^' (j ^** .. * ^cia^ j^icr ^-iil ;Y-G J 

.(http://www.youtube.com/watch?v=ZBcsOhvnXgI) 


NaOCl ' 

>t5 aJa-Jl ^ VU*J-»I jlj&i Cyjjl£_*uA ^jjAj*-Jl jjiu 

0^' ty ls^- ^/ujj % Y .°-* <i* jj£jaii 

^■ •l L I .^ 1 1 J ^j.jKlb J*UJ| cjic-i .^atolll t>jj 

Atljj ^ ^ <A\ jLUl jjSjoll,J jiA\ |^J ^.pUI J 

‘ J->° ‘V l> L>^J^' Sjlc-li i> A^lall jSJ * %x . J a j£ Z JjH 



ll JjA3u/j 


VVl' VSUJtj ^ 


bj 


V J* ^ C* S J* U^9 a*^ Cil oj*J| J^r , 

y ^ ^ -* J0crj H0C1 ^ o * . JjK11 ^ 

^ ^ ^ j5sl JjV ' s ^ ^jjs^i J3 j* ^ JjK1 i 

^ ^ ^ ■ v - 1 r*® JAJ * 1J# 0jSj j 

>^' ■ <J ^' ^ J ^' ^ ^ ' • --re jjS;jL fJ# jai 

•* u ^ ^ ^ '*-»- «* wj-iiai cvj^ 

W Vl ^ ^uA«* Cy ^ fjyJ'S JWU 

.^V' l _jj Ilii JSl <iV ^uii] ;u..,ji 


HgCI 2 444 Jl .Y 

<*S*aJI JJUJl ^ ja j jUiL, JJ^o <uk 

: _^_ v 14 $ m >jyd\ jc. 0 jaSjj jij ijj AjjUIi ^xjbu j^i 

_V Jj .jJji’VI AWJI JJUJI f AO 4JU J V] 4 JU*Iu;Ij 

"-r' J* 1 JU4' AjjlLJLi JaLJI cLJU jiiSi CiIjuj p| jjy\ Jj 

. 0 iunl l (Jj5j A3 (JJL^JI &AA jljl ^i <i]jj J 

rween 20 j^ -0 v. o 4i^Jal (J^ja^j ^.itolll s^liS sjU^Ij 

SjLaII j3jjj ^aJ 3jj ^ja Jal5j £-*JaJ (JaxIulJ jl tA-Lo jl] (JfaJ 

v V^] t ^Jjjullj 4.5 1. ^\W Aj JyS (J^^JaojJl jJjllI (jlntoJ IgJ] j L .uaII 

J -4' ^Vi ^ O^JJ ^a j!l * JJ! djlr.Ua ijL jUdoJ ^> ^ dj^i ^jiull 
d-Jfc- Us Jib Jl JJji.j Jo Joxj Uj auAII (djjUl 

jUdaJ (i; HdlJl el_iiii jl jdi^Li 4^>i.diV'j J jI-w a I I t _ nl a-i 1 . '>J J .^J- 0 

jlk ' j’ J'-JI <-iu-du a n^ll 4 _jo ji Jib JJ ,HxJI Jjl^ll i}^ 

^1 li* <J1JJ ^ JdUl +\j*\ JJ JU ^ J JUJI J^ ci'jJ^ 1 



JAJC- JJJil-k.o/j 


j 4r 


’JJ 


4u*xlL« 5alcj SjlflJ 0^’ 4^*-® lSJJX-^' t>j .AXjjJl Ak. 

u J* J] £u-iN U^ ^ J>-=> l^Adja 

,<c.ljJ>]l Aic frljp.V' oAA ^ 

Banksia ‘AjIjL-u ^Ja^i t5 Jc. ca'_^ ^ ... M ' j 'Ua-XJI a id-il l 0 C . 1 J 

Godfrey & ft ^ A _>*—=> ^ f jja coccinea 

J* Jy> •. • > »jjSjj Jjla- 8 ^ J'J*-® 3 ■**■* cMh^ £^=*> Cross (2005) 
A-^'-cA ^ Tween 80 i> j ^ ( y^ J *4? j jl£j ja^I 

( ajjJ_^-ail_' > 3 . t> . 1-» . iI I ( > Jfl*a l l pj lillj A*_)j AjMj SjJ £jJ| ^ Y_< 

Y • : j£ JW 0 Aa*U. ^ ft-* <4! C) XLallu2d l Clilaj ^ ^jlSA ^ . SAx] 

.AjXcXJ' c*I1j jLi Jx jl£j Jj3 ^UsA O SA-cJ Y _ ^ jijAoA ^jj Jj.jl, 

^k*Jl A^jxj ^-3 oALj j £* ^L-JI J& CjljJaXll AAC- JS CAj^ dj,jt2' Ja*_o u Aaii. 

X^lxddl ,-_k^ j* Ajj^iJl f U^.VI_5 Ail jjll jx jjj£ 1I <JljL, 

LJ ^ ^kxJ' >4 -CalAj'j aX*_JI SaLJI J^jj jUlc-V' A^yj ji ^.rxjj 

2^’ J “ i: '- S - Ul i> JU*XI ^LdUl f J5UI J^jll aj jj 

^ S«d-s£ jSSI jjli ' SJ ^ SaJj JUJI jX^I J jj ^ j 

^ dP SjSs plkc-Vj SaJj XiiXl Jx ^jiull 

% ' • J^-d ^ixu Jxj v-ui J p ierik ( 1987 ) ^^ & j3 

lJ lStr elitiza regina jl JJ V ^ < o ^ 

(i iXa Tulipa gesneriana jj±j Anthurium andreanum li'jJ 1 
Hyacimhm > jl jjVIj t^LSA Y . s^j Lj^ji ^| Jlj 

^ ^ L> '“" ° ^ 'l © Gerbera cAlX] AajjJ' 3^S 

**' ^ ^ °" ^ ^"° *) ^ ^ .Nephrolepis ^ 

.A^uA^ 1 AC-ljj 



AjC- 




- jRazdan, 2002) ^^1 

** £Z £& **«• 





r._o 
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c J cJj l*k All (j-o % T • LJlr. * 

aa-u^Vi ^jljv-o cLolaJI lIj^ llll ^jsut^Q <ji SjLiV' j>>v>M d^j 

.kl2 l+£! <^1*11 <&-Lo JLaj V ^ ^Ijii J) ^JJ 

sjLi>M cAL~. U£_, .(Leifert & Cassells, 2001) sA^' 

* V j£l t <illLJ' ^L> 3 J- JjjlaJl ^ jUl J£ Jh V ^l*c J 

j£fcll w^j <.p.k.J' j jliJl j* ^.yiiJi J 3 ^ a - J ’ o^i Jj 
^lu iaJ» C> J JU t(J ,jJ:S]l 21*.S'V t> 

*i*3 jS^; ^ JA .-Vjfrl J j JjS V J ts. >L> lij L- ^^-1 *4- 

j' JU Jl£ J y ^ kJ 3Lill ,bi jjU3 V 'O^J s>9 ^ 

« 3 »J u^ii J Sj ^i jn^ Jc. O ^ ^ 



m AjC. JJ 


ity 4£.tjj 


e*Uj Jc. tii.u'i A*ij^0 #jl ja> <=wj-3 £-0 AiHi-oll Cib jjIiaJI ja! 

*JU ajLm-JI ^IjjJI 4> ^uil CjIjUII cAS, Lolj £jl> l*j \ 

lV ^j joj uiiissll . k^ S ^ic cUJl ^ Ajli Ajjilll ^Jl CjliM gjii 

jjljUiJI JL s*. Rhizobium j Mycorrhiza d*» l1A_uI£11j 4-ulu]| £- 1 ^| 
.li*y vili ^ As f jLJb AiaJl ^-dJl -jl A*Sn\ jjA^Jl ^ciiVn JjaJ I J) 


<yLul1 mmaII ^tAJl £ijffll 


ji vIjL'j jS-iaII 4-a^c^.* 


j CjUIjui^JIS CjISUU ^ 


^iC Lil; ^a]' djj&ll .-!=*** Cj j&\ {J \c. L5 ^JafiJ L5 ..%.]riA.J' 

!xi 4 jjIc jJI ^J^J 1 j' dsliLii-oll ^ (J^Ia a_j*.j 


S*v Ujjj Endophytic d>* £'aa <^1^ c 3^ a ij .^^-*'•*-*1' oa$j jjbj 

j' ^£^Aj! CjLii'Jkj' ^xXij (J -jl-Ll!i (Jl^llu>uJl ^ /ji ti*l£ djjtui 

j' Bacillus w ^^- ! W— LjlSi] t*-aJj djjllll jjl) Uli,j # <luil 

j' ^ 5 -' ^ JJ^' ^ ^i^All CjUjI£J| -j^.j (j?A jjj LliL^Lii]! ^Aa*J ^ 


^■k d^ - : V j s-5 -ic- ^ V' S jA3 Cjlj r ixlJi ^ J>1» J L** ll JAljl 

£'>=' -j^-j v diyuji ,_k«j ^ (jil .-LujU. ^-jil jj^jj 

^1' Jd\ Pseudomonas W J ^ At'jj ^ ^K.L ^ill 


^ t '>' j'j^ .^' BiA <C! jj Jlk. J>k ^ V JbULJl 


(Pious et al., 2007) ^ j>ll ^ ^ ^^ ^ r SjlJ l^ljjj 

,> V- ^ ^ SuUJ' J>yi ^5L jjs VoUll ^ili tJ j> Jiijli CjUll Je. 

AilJa] {Xi J c<cl J jll ^Uiu ^Ull _^1 -^•;...; ^ dijlSH 

JL-^ > jSS' Aa’-i] <^1 CibLjaJl 1 ^kj_, ^\ J) 

^ ^ ijfill c> AitiJl J^l ^liill ^'j 



J - 2 UC. J 


i^jVl *cljj 


^ v^' U^J <^Vl C- «| V. • 2 -..., 

t J * °* ^ Ul ^Ufsn ^ ^ u^i 

£ jS^ i^ 1 thJj n , 

. . ^ ^ Pelar Somum WJI <j 

J- jij&uj JU 1 I JiJ ; yu ... 4 ., 

^ ^ ^ o^'j £>jbll <> aJU. axuUJI 

^ ^ J- <w ^ ^ ^ ^ 

CiljUa^j J ^.. | 

^ Lim °™ m cordatum OUU jljJ ui>V ^i ^ 

* Jill, OU1I li*J jjUill j&f\ J UiUI JfliJI ^ £jl> ^ 

-” U?J ;j£ Liu e/ fl/ ' ( 2005 ' J > *Ai d-tL-s jii jUtSn J 
j Slenotrophomonas maltophilia j Pasteurella multocida Ji. hjJSLJI j. 
^ " °* W ^>311 JUcVl j. Alcalige n e S sp 

ji <j_=>l J* <JU OliUi Jl»Uj U JiaJI ^ OUjjll yu JljJjj 

j' cefotaxime J augmentin Aat—J Ji# Cjblja 4 .ll u m JU*iuL 

^ ^ <Jj^JI ObLiuJI J .jti&l Ai^Jl 4jJ| J) Ufia 

.Jjz.' e-iL'jjli^ J-ui£ ji L_fi5j t5 ic, sJ^ill 1^1 J (iLwu ( j_ u-a j ji 4ijajJ| tliUillll 

J j _^| J 43^^ ^j'> c> Cjjllll aJIj] jLaj Ljk.j 

'- 5 ~ Je cLiaiJI (ji Keskitalo e/ a/. (1998) u^y 

bj^- ■ s '—i>c jj£I Ju aU t_ i l laj Tcinacetwn vulgare 4jjLu 1' cj^ll^LLbJI 
j^jl> gentamicinj rifampicin o* ^ JUxl^V jl£ jil 

>c Jai, Lo^ Ijjj jc. ( _ r Ill clip I jji f&xja JMJ L_i3j ^Jal J jjjIj 

^ bc_j cefotaxime JU«j*-b Enterobacteriaceae 

^ ^ ier ik (1987) jSjj jSJ .LjjSj gentamicin 

^ Joj ^2 ts kl^ll Cj 'Je, r 1 .>,51 1 Lo’wbi V 


Jbc. 


fulfill U^iJlj A^udy] AL.\jj 


cJ »_U2k. 


Abreu-Tarazi >5' ^ Hji- ^ J! * SaJ *-»-* ■>*' ^ u* 

Jij ji ttljjll o* '‘J* ^ _4» f 5 .I*** 350 ^J> «* et al. (2009) 

.(Ji^JJ CiljLill 

J*i ijslI J_p.j JUjH j' 44^' i3-M» l£^J 

Acto bacterium 4j^ t> carbenicillin 4-^ ^ iW 

.LLi: Ji^_j i^uVi <_j'> ^ 4*^' J! ^4^' c& 

jLii j£J <li 41 0 -jjaJl jLiuJI —iU^vj f J qI jjll o-ilc.) Sac. a*j Lj&J! 

j Xanthomonas sp. 434- 1 J^ 3 44^°) is^l Sedlak et al. (2008) 

r. . AiL-aLi Piunus avium ^^4^ Bacillus sp 

Thomas & u’ 3-^'j ®j- tlk^V' > s- jl>2 cefotaxime sodium i> 
- ' 0 jUi 4 ^*." cUa*i’ j* % vc (jjc- Jj^a=Ji (> U5Ui asa Prakash (2004) 
Jjia-* J-* JU ^ —iau ^ 0 X ' ° % L5^ f-a£JI <T.'j j ^ 

■44 2 -“- Jj 2 c * j4j4 -44*- J cefazolin j' gentamycin 

J- 2 - 4*^4 0^4 4_4=^' * >u > l l 5iLjal ji jLu&Vl ^-3 ii^jJ ji Xj V (j£l 

CjbUjaJl _Cax_J jl-S iilli£ .4 ijJjII ^ a_ail 4-aUJI iT . 1 ^ ^ k .0 1 f ,j ftaull 

^4 aic JLLJ! ^J*i ji OUU1I Vie Jfc 4jjaJ! 

S-uJ Pelargonium x hederaefolium djUUil ^lill ^1 <c.\jj 
j Paenibacillus glycanilyticus ^Wojtania et al. (2005) 

i-jbLjaJl r^yc t \J D ±r. J-»' '4 ^15 12a ^ i-iiilllj .Lactobacillus paracasei 
.ubliilv^strep^ j neomycin u- ^ lU^I u' 

^ ^ ^i\ ^ t- Sjs£ jaj LjiSSJI j^i jSl 

o . . carbenicillin WJJ 5jy, 5^^, ji ^ ^ 


T«lr 






uxijij ^.tjj 


Y 0 • cefotaxime JWL.V JL£ ajj 
^ ^ ^ Jj^j Ljjj&ji 

^ ^ 0 U J_^ SJJ^I oIA^DUu^Sj .CjUUII 

iWSB-UJ 1 cM ^1 LjUUli oij J cOcljj JJ c puii J^h^i 1_^ 


<JC.'jjj C5-3 ^>J' JA±i Luk. ijtll ^ JaJl £uli t ^| J 

obL^' ^ U J*> c*^ Pierik (1987) ^ aSj .<uk <iu ^ 


^^ a £• jl_^a jjj aI^iIiilJI AjjaaJI 


. pLJl jjj (_jjjj _ \ 

.^1 J LT^JJ^' fpSJill. J4&J ^uli .Y 

.Ac-j^aH ji <jjJ| ililjjSx iJ lc. Jh IjJ ( _ > yu] V 

. J* £*-'j (JJ-a 4-1 . £ 
U j)*' '-\ »**«.. »*» aJjI^ O 

b CjLu1I SjL-sic. b 1 

# lA J-Ja k—JAX-U -o jJ^laJ ^JX l$Lx AjLj^L j a > a) # V 

.(>^1' ^ j .a 

f^3«-ca Jaj^*Sjl e^A J&j ^ij ^_£^> Jlajl M*—=VJ ^ jl'. 1 ^ 1 1 <P-bll 
SjljaJL ^*£2 OU£oOA ^Ji*-a J -tOLj .jAill jj^ <1^' 

V yjl!J jVjjV . £ O 4_! jij jLi C-L^>ja ^ jjIIj 4* * * : L ^ ^ 1>J 

1>J .^lull ^ ^ *b] ^ J>-J1 ^4 jjM jj^ 

-3 ampicillin j carbenicillin ^ ^'jj cr* ^ L-1 '"' 

J streptomycin j penicillen-G j chloromycine j cefatoxime kanamyctn 
dljS L_ «.*,<•;» _, ^ jUJ! Ia j5l l*j- j^' J^*^’ rifamyici 






ajjUIi ^mjVi ^ijj 


JLnl' £-Jl t—>.u-> Je. 4 ->m j^l Je- i1)IjLwSm 11J (JjJJj .ijLju'yi 

Brassica juneea <oilai' t3 'jj^' y u ■*** ^ubllj 

Cj'jjUU j£aj LLuj Kanamycin i> J>J* 0 *: ^ • Jc- lsJvj ajjj J U^-'jj 
■ KiuH JiluJ' JJJ J_^>.jj5Llx Y • • • jj Jc- <-UJ J 

Jgjlabj bj2j JtlJ j <-Hj1 J=- Ia jJ-ifi J) Aj_jJ£»J 1 CitaLbxd] 

4ju_. ^3 bMAj' <e.l jj sju JJa cj-ijj -&j .(Weide et cil., 1988)cJjjjjlSJI 

<J f, \«wl l i" l' > 1. XaI ! jj£ jlSl ' Ij^LL JAJ ^J} AjjvITkI' ^\r 

jijU ^.11 blls] >_jUiiVlj j' cbijaW' Jj= oc- lo) (Bhau& Wakhlu, 2001) 


j^>laJ\j ^^3 'j 4^k-uijSM jjjIj (jjLujj 

Keskitalo J^' <J^ Jc. Tanaceium vulgare ^ .oLil! 

* v . > j y ', 6 j ' ^ J) f j? A T ck 1 <^lj clL-iVl ^_Li£j Ac. ji e / (1998) 

JiJi Jc cefotaxime j rifampicin j gentamicin J-«U lie. ^jj 

J-’ -^C. ^baiaji 23 j _jj£jjJl ejbjj aJuJl c^A CiJlIj 23 j tACjjJb ujjloJ' 

T.T _, t r r _J ,Y t . J V A j* JLlO cL)L£jJl blU j5 Sobj ^ Lki., di2& 

J Ukj.A j S.l2b jaIII tUauiVl (JJa 23j , Jljlll Jc. JwatljLo/ClLu 

.gentamicin ^. c JJ t i.A ^ j | ,bj^ .^ uk'ix 

Y . ._r . j£ju Kanamycin ±& iiLLJl ^-jl> J a o..xl il Aba.V' 

Cj^ji U£ .(Yu et al.y 2003) j &jjj geneticin 

• Jj-j' y^J oij^ Jc. Lului A.Lin.uoll AjjjiaJl clil^L vv d' 

J e-LiS^lj jxull Cibb^ll L> ^ JJ jbii ^ 

-W*^' <£**£#> ji jj v jsi .Acjjuii ^..,-,yi j 


Y^o 





u^uji j ^ijj 


^ ^ <*““ J! 0 ^ carbenicillin dCS, peniciIlens j ^ ^ 

** ^ '** ^ ^ ^ ^ ^ ^ Bouvardia .emfolia 

-> J < Robert e1 al ' 1989 > ^ Ul «a*-SjVl cHU. 

*£j* ^^ «4 ^ ^ J>Sf , 

Catharanthus roscus OU j. gfcll ^jllSJI Jk^ j, tf j ^ baci(racin 

^uu ^ Ulill jljjSn t> .LUVl timentin jucu 

^ US Kanamycin 6 - eUj# J L£ . (Costa el aL 2 000 ) 

ji (*^ cUj 4^ JUJI JjSjSII ^Sl 0 U.j11 

_.U, JlSil it '»AO J! 1 • JjSjL Carbenicillin lsJ dDjS .jljjVl 

' • • Cefatoxime ^^=»J £?-i jSj CjU a^I ^ 

> *-=Jr J * Vj .^xiil £^U1I jjc AiJ JjjSj f l 

<a— jV' £j'j-° ^ ^ . -k-ili CjbL > uJi A^.i ^1 ^-'.,, 1 lie. jLuc-V' 

jj&i!' JiL iCjUII ^lc jjjbJlj dj_£JI L./rt ^j^JI j^jUl 

JLiU ^ • • Jy£^L Ujbill *Liaxjj i n ■ alJ J J J < 1 ^ O . 

Jjvill jj£jSlI ^jL-j lij Ha V .CjUill !1 a a>^1 a^Ijj 

i djlfiU ^LaJl jj£jall £-0 Ljjjfilli 


^JSajLo 4 \ \W 4-^-jajbU 4 j^LgJI cLAj^Jaill L . La \ 

' ^1 s Shields e/ al. (1984) ijL h J ^jj 

-W' lift djleoVl J V] ^j'> ^ mycotoxicity Cjbjkill 

,i r^' j^ajiJl |^J JaxILxJ J'j'- 0 ij' 

*£* Jt aJ pUjI ju&i Benomyl 

A -(West & Preece, 2006) jk uj^ 

«31l ^±ujzj ji'i j^V 1 obLjM Jax ^ 


t^*\ 


JJ 4\4 JJC- J 


AjjlfJl A^outyl <£.1 jj 


CjUS^. ^ j9_^ .LjjdJ' oiA ^j l> W! '• J^V' 

, ^Ij^ll ^a JUcdV' ergo sterol biosynthetic inhibitors (EBIs) 

J Tynan et al (1993) ciji ^ ^ U1 ' O- ^ un 6*j 

eJ j3b! 1 >3 jllSV’ ^ miconazole 

^ P _vjjb ^ J ylja. W_^ll Cjj&J' djLjjUll c> -lj.l*Jl Jc. 

CjIjUH Jljj CL'VbJ' _d*j <*.u£j\ £j'> cj^ ^>^1 

(Prathanturarug ' j£j* Funguran JS- ^ ^ 

^ji :-iJ jd/^Y jf ji* Benomyl JjA^> <J j' «ef al, 2007) 

Mederos- d 'k.-l i ^siddl (Jja cj'ja sac. c-Iaj dv O - rn L u «aH J-^c ^ lLAcLj 

.Molina(2008) 

^2 o ^ > . . ^]\ diL-a j ^dl' j CjLjJaijl j b jjjSLlIIj dj jtlll Ai?dLo ^lc- L_iii_illj 

Jimenez e/ al. (2006) f- Guadua angusiifolia d-d- 

i— _ja cliji a^uui Sa-cij Lie dm]I ji (_]s^»Jl ^9 miLiUii' G^_y 

jjd/Jx 5 Kilol L DF-100 a* ^md' ls^C v>° c£j 
amJi Ja*U US . lW Benomyl Agri-mycin 

ai*J' jaL £ a »il l (JjSj _Sjjjdall ajc jj]/<Ja ^ Ambush 10 EC 

(jilw ' * ' c ^ Extran MA 01 c_s f^/ujj *. * ° l>^ J^ 

jd .l> jl' e&l Benomyl j Agri-mycin ^ -M* j' 

.d-uj^iSjjjA *->]' (JUmlmU Lr aJ=u-dl ^ jax dl 

cyi djX,l^Ail cOA (T-O) jjjJ <1 ua]| £uUiil jui Jj J 

Jjl y “-sb-*) b°' .tjrAa-dl dudi Ja J Lmlui l Ajc A.^U djjldl 

i-&jA j*j Plant Preservative Mixture (PPM) -> ^ v> 


Y^V 







Plan. Cell Technology, *SjA ^S» ^ VAll fcj l> j ijH1 ^ ^ 

Wat. et JJ* ■ J-* ^ *■** ^ M * Washington DC, USA 
^ J) Benomyl u> .° J 'VjK** VJ ^ a/ (2m) 

C*^ & U 4*->’ iAj -> 0-*J3» Vh J, jjM jAJ, Jjsy, 

y J 1 ^> il1 •^ Jl Jc-i-i jA (v-o) ^ ^ jAjt 

t»V J* 1 fcySlI aacj (^IjJI jjH 5 Vi Sabjj ijlill V y-i. 

y _>V * ->%?- y ->£> Benomyl JUcu 6 1 Mohamed (2000) 

.Tagetes erecta ^->'j^4 j jjii CjUI 


ujUa.Ujljj cijjvij >uii Ai> ^ : Ui 

jl jl >Jlj CjUJajV' Uu-ij _>-u]!j 4c. t jjll Ja jt J CjJ ill ^jlii] 

j' Jr^ Ifra^a J 

4c.ljJI <j>*.utt‘ul' 111 villas tl^>a.l£ (_ui£ 

jajLLdlj JaS^LaillS <jjJl*-Jl dll ( itt»1j jt j_n'n« 11 sj'uJa s^A (jl AjacOLa j 

jjj J Lj-ij u *j (jJc-L- sift! ^a° ^ A • Jc. ^ja^'ill (jj J (Jl.< n"i . u Vl a 

■^Ij^Sfl f - . ja»j jl jSJ Jj ,.Ja*JI c-Uiii _J»-V (j-° Jliu' 

uj'^il ^ k j-. U l (JjJill (_^Xo Jc tilii jl 3 jjj^=> ■—*sJjj 

^ ^ tiljUj v^Ul J l^jaj fj JJ ^ .J*^4 fjtfN 

^ V VfrU' J iJdll dc 4 j! Jl ^?_^' .^4- £ 

^ 6J^x. 01^4 ji<i c (5^-0 <c Alia. jIjSs Jl ^ uV ^ 

^ jl^u JL.Jjj Jj^ 1 ^ ^■ l 

au %Jlj ajMI pI>VI <£1 y jot Sic.I^o v=-J 


Y ^ A 






'■V ■'V • • . J < mOCI 




J 4c. I jj 



£A2+> J> ^LiSUl ijc j ^'>jl jjfcj ^ >*il' <*# Benomvl j' ^jjlS>u* iiUal ^ : 



Ajc. J 


<uUl' <a-^iVl ^.Ijj 


J ^'i»»i Bacti-cinerator Jb Ajjbj4^ 1 o- 3 ^ -^jjj 

^yjlj!i o s^J JjljoSf' lillj £-*-*=J 4 _j-lo- l _ y jJ'J (JaxJ' elijl Ajj^oJl Clljj^/I 

J)Lg y]\ Iaa ^°T o AuJlc- oj\j2k. <^k CjIj A^Uk j CjIj^j f jWg ^jj£ 

.<c.jjJl Jc. jjjj U^A?V’ UrfJ ^ 5 <-^ j' jlai. (J^ jA 

clfliV' A*J %V • J j*£> ^ AjjA^aJI ciljj l»AC- i \"v i t i|\ ^ 


^UoJl ^vJ A XJ ; tiUlj 



* 

L5^ 


_^oLixJl Jc. 4 > »«< V' ^j')« ^ji <Lv t ILuix J1 <lnll <_£jliaJ tjjjxx La£ 

_^1’ Jos. ii^j l^ili 'ol i jl*Jl (jx. jjSjj J) ^LjaVU jajII 4_o_pUl AjjliiJl 

u ^ ^-i^jjjVI J Aiull ^ ^ ^>J . 4 iAdl CiUM jjSSII 

^U 1 U'jij .Aj&jSfl J £j>i ^ l*i£ flu ji 4^1 jjl ^oji ^ l^ujjj Jij 
J' cTjj,^ J*j S^J Y^/^S, ) a Jc. 

> j’-^ ! J J 5 ^ »j'^' c:u -iie. c_a!>&_^V' j> ft'jJ 

^ Sj«J^ JJ ^1 ,0^' U&Lj .*IJ1 

—' > ^ ^ (£_o) ^ ;aji 


(Pierik, ^ : <_o 

,_ .1987) 





(J-) Alull ,,0^ 

To 

D • 

) • • 

To . 


Hm 


m 




_( 

^) <^' 6 * 




T £ 

T*l 

TA.o 

r^o 



mn 

oo 



c>jj' 


fJ«*j 


' - 5 a- JJ&71 <**aJI <jl 

JjJ ^ J] ** ■> ^ ^ J w ^ M r ? 




|! Ajc 


^Ull j l^\jj 


V-® ^ **" =*“ ^ ^ ijl* OA, AjIUB 

OUML * U^yi ^i^l ^ ,s J ^ ^ Vtj 
SjlSc Jtl > j^i ijHI jli ysui £ JjJI ^ u .JjJI J Jijjy, j. 


^jE aj ,>il' j- ^'jS ^ i^ui jjUl ijt« U jijbii 0 i£ vj, 

jj> ^ ^W 11 -»' ^ ’^J Sj^JI JljJI oU.Ujllj *y| 

* j M J oA£V> >^pi| <£^^11 <jLc^I al j ^ ^ 


,_^uJl iajjj 


ij^i!' dj Uk l x <il)\ u ^ lnaH 4 <i1lcV' jIjaII jjiuo j..<r. 

bbljjLoll J^j £a U ljz>j lie A^oU. l^uLu lie U£ ji LjJ^ \jj_jJI 

^jtol]' ajLjj o j\ 4a^ p ^liujlj ojI^aI] j)ja] 1 O^A Aoj-uLi^ Jjjjj <lull 

iJOa^ j il t a* V o ^l>'^e ^ AJmll ^ 0 jlAll ^IaaV' f Am (Jjaij ^jaj 

^jSlj ^x djI^aII ll^pk 4 ^-iLuaJI jlj-all ^Am a ^3j .^Anll Sjj3 

, - «v 1' * .\\.\Jh Ui 4 4 JLj£^ Y • - ) £ Jp. ^aixlll S.lo Ajj 3 V' 4ln]' CjUj£a 

<jDjl ^^ J_i*j ^jixlll ^lj <lnll i i LjaJ j ^lau'l^jli 

'-*£ o4-iu]l Cbljjlx ^paxj ( D -°) ^j J^t-JsijJj .ojaIiIaa 

<ij^L]'j 4uS\j!i]! .George (1993) 

u >^ j jj£ J±J jS& J J\ ^ ^ 

( JlaJll l jlcia JJjlj »ilUA 


^ JjSISj 4J-j£ ^ 

.jWVl Vj L^J ^ ^ UV ' 


jjj^» i > jil/^ r. 

^.' ^>J ^waiajj 


l^JI ^iL^Jl MS ^ ^ 1* 5 ^ 31 



Ajc. 


VM' 4t| 

^ V 

jUV' yi^5 ^_^J' kJ 1 JJ j> jW ^ ' r 

.^UaVl jb-jSSj .aIcjSJ'j JUjl* AjU j>J' ^ ±*x : 

^5L Jj.' ^jL. Jjla-O wC i j^Jl ^ALi JC. <lnl> ^5L) £* jSxJI ^ 

dijl£ Ijl V' Um]l j&..i)> fjiaj Ajc. --lb jaj£ JJ^ '^ iA '“ a > aC -J <JmJI CiljjL, 


.(George, 1993) viiljjS- :°-° Jj^ 


^_iS^>a1I 


GA;.. IAA-L-alanine. IAA-glycine, IAA- 


phenylalanine. Pyridoxine, Ribollavine 


ABA. Adenine sulphate, L-ascorbic acid, L- 
asparagine. Kinetin, 2-iP, 2-iP riboside, Zeatin 

ioui %u 

y 

Cystine. Renzyladenine riboside, Folic acid, Ca- 
pantolhenate, L -glutamine, 

<A 

Thiamine. L-tryptophan. Urea 

i> ur^' pH -Ac 

IAA 

Y •) %* ‘ 

IBA 

( ( ajiu T •)%'’• 

Fret use 

j| a\!1 A-la-LW J^jr“ 


'—' s ~-^- > • * » "' -^C. jaIIJ 4-i n . : 1 a ) I jlj-ail l _y^xj ^cjjj al-jL -joi'ill o±* 

Ji^ > ^ j\ ZA±A\ J\ ^iUoj jUJi_, . Wyi ^^V'j 

£. -r' ‘‘-^ e“=-5 ' '“ -* =L *- J J^ J jii' j ^ j.u*uj j' j^ 

iic. W-VI A^ljj J AitkJl OLUl^Vt C^j JSj c> 

«j' ( ■ ) ','J .^r—JjJU ^JLJ AjaLjal jl 4 ml l ^a j£jJI ,»A* J 


jlSSyi i^UxJi s^uji 
i> ( ^ CjU 


pljji ^*-£2 ^a1]I 

Cjllu^jVl <^AJI j^l iM’ 



ijA *A r 4 iJ ' ^ J W J 


j jj 


G A j Kinetin j IAA ^ cUi, cfii IBA j iaa o- .> AfcoL 

^uili J^all^l Ac-ljjj jjc, 

^JS Jib ^ <«J JJ ^j^ull cUlluJll JL,_, ^ 

^_, J-J PJj JJ Jj-iH; J i_lvj ^ (j Lamjnar flQW hoo(J 

j!j .f*~ *'j« >= •* J" 11 >• ^ elj*JI J ij^ii ^ UAj 1 o SiJ 

_r ^ <£ ' L " SxJ ^XUS UV CjUoL eJj j* ^Ujlljl ClilS 

<rU ju_> VI AiulUi ^ lUJI i-kihuu Vi Jc. l g ^.-jl <iJ£]| 

^ Jib ^kLJl *Ulb CjIjx, SJC aL-c.J jixJ] J_^kJb 0u^i!l UcUx 

<1L.J <-*ta-c JJ ^JJ J J*-^ J cif*** ^ku. -U^J ^ ^aaiuil 
^o'u-ia] 1 fj.ati ^ Jj|jLillj ^tunill AjJaj cf ic AJaSU-J] jjal' ^ c-LXi 

• _uujLell jUl «-j.>Jl 4 JIj] jiij 4-ulc. j}\ yia. ^^jLuII 

Jut',lb lilb <»JJj t5 jLu3' JJa L ioJl ^JaSLJ ^aJ iLille- Lj_)V <jjl JJJU jlillj ( aai*jJl 

^ ‘ ■ ' ^ 4A"v<fi jLlaSl Cjli A—all L-Lflu S^j^. 1 jl Ja^LJI (Jla ojLk <11 

jlj ^t ^jl «.IJ=kVl Jxa Jjj aS-JI <-i>J Jjill j*-* L^J 

^'5 J ^ ®jS jli J-ft«'.. J ja^iill J—<aS -lie j _(jliaV' ^)AAJ AjjL-ila 

‘■^ jjl' <•'*£• j ^jll Jj^aidl f J-n U Jo’ii ■ *U\ Jl*jj - J—aill AuiaC ^ oJC-l.^oll A. ^ »g i l .a 
-W^SV' jjjjU Alull £tk^ ( A r JaJJ JjLflb *£jJ^' _>^' aIj^Li >■ fl l' i i' ij 
^ wt* jxa-xJl 0 cljz^V' Lai ^ 

^ •^ Jl ^ l^ia p JaJ| jl *A^jW ^ ^ Us' 0^ ^ Ul 


r^J 


* ^ c'Jji J9JJ 1-T^^l l ^ jlJJ^l *1 >^ frl >^ 1 <j' OP- 

Alall bfcHJ f»Lill (__>^a^Li]l 






AjjLuII J AjwiV* 


C>JI Jiij jlj&lj ^Ijjll ^ji ^ 9- ^ ^ 

£ jaLJI jiiTi .dijtUI j« aJI ^ ^W- 1 ' l>'_^' c> JJ £jjkll 

4.^\. a^ j' UJ-V ek fl >^' (^1*, 

illj&l J* v^J <^Ull CjliUjl^Y' (_>^u jUlcV' A.v^'l ^ 


c>*J • 


\ \\ 

C C -U- - 


J ja.SH ) ^AjSM U_^'-^'i 

# aLJI c—jslijA JI W '•- 


’ \ * 
br 


JLa Ig-l^b J-I jl' jLi.J ^ac. j ^.l’iaJiIl aJujIS (jc. J^-cj -c .-. 


■-wj» 


’’..jOIq 


-i3 •—:' # 


-a-% ^‘-c t 


- ;l J-* 

-1- ' • 


»- jl $A y ]\ OJL 


- J 1 • 


<lljl£l! ^j±lj^5Lc JaL Jj-^LaJl J (J^L'S 7 ' sJ Jc Jj- - 

.<-2w£JI ji (jxinJl 2JU ^ 

<£. jj Ja]I dJ>^V' ^^'1 ^Jsl j ^^.9 <c.l^'jll 4 -ac. j'J- j 

.CL'jll]! Uui] 

^ Ji.b <c-'jjl' ^'j'j l 5 _>V' CjIjjN'I jjJaIi ^__ c 9 

.c'_^U is ^N\ £3^1 Cj'j j\\ aJU. A_i_a'_=». ci-t.^. 

_>kj=J V ^ IfrlUxU Miijll CiIjJV' «-^• 
'^k S?>^' jVl c^l£ b) ^J>i\ ^ Cj| j ± | J j\ ^\ ^ . 

fltj J* At. jJjaJI Jij tlj^i f.lc.^1 AJ5, ^a] Ai]| A^X. ^_1 xj AjaJLII • 

A^kV) Atljj J.4t4 ^3 Jilkull 

U^u ^1 iu^lLj 4-£tiJI ^ Ail^. t \ji cSlLk* 

J! jjjJ j- jji-Ji i^u ^ icijj j^. ijE ji 

Jjlj ‘U^jJ jVll ^1 6jJ ;^£ ^ ^ 1>J V=> 

> W J! .j» v>^3 u IjJSj ,^J| ^ ^ ^ ljBt ^ 

~’ Uil£JI ^ ^ J ' West & Preece (2006) j#A)j .<■ uA-^ 1 u“) > 

^'"=.••• J'j-J- i g^j i^jVl ^Ijj ^j, 


r. o 





^ ^ ^ ^ ^ aaU W o. Jflj ^ J3,. 

^ ^ ^ ^ Sji ' “* Monomorium pharaonis „ 

V j^\j^ J *> ft JLj ,*a~AH £ J> J.U ijtil ^JI ol ^, £lj ., 
J^JI ^ *>l -13> ^Sij JUjI J. Ujj>J j VJ ^ bJ1 ^ 

JJI J^j . lW-J' cM- 4 «i _**—Ij—llj <J-ill a. LK J i3 ]| ^ ^ ^ 

J ul SjUJI jtliJI J, f UI Jljt J^UJ! y^ 

J U'y^' ^ •'- i i- J l LUi ^ _>^D j5 yHJI a lj Sl't..! ! 

Uj ouuii ^ ^ cjijiJi ^ i^ui j. j^ji 


• J J'^=- 


<c1jj J*U-* J J^JI (ilill j^-a* Cilu)jjl£Vl jjU Jtj 

.JV JlLuV! (f“°^ lH (JSi l$JJ=) ***»!' 1$ ^ a \ ^n-v 4 -..„ - i ^/i 

Jc.ljS £-bj] L-1 >J ^ (_£j.V' diljljjiaJ' jl CiljjiaJl Jc. jl jLjJLi 

^ J J* lIj^L .(JajlaII £i*J 

cJ^ ia^ia^ (JfLi -li.Lj i.-ii-a *Sx.l^)^ll Aj^j ^r ^lc- Cj^LaJl ^jiaall aA^^Laj 

A^Ua-Jl ^ CjUjI£JI aJlA oL^ ojj^ j # A£- jj aIIj lIjI^l^JI jo^ 

J&Jj iAjc-jVI J 5_JL-J! 4jJaJI jj_J j£lll Juj ^ ®JJ— 33 

JS ^axj jl L xyj j A£. jjA\ auaJJ JL -lie l«J JJt JJ^ 1 
^ l jl>JI J^S AjijUl ^ j'Jv^ 1 f^J tJ,Li ^ 1 

^ Ju>j djjiui 4 j V ^5 ^ ^ OJ^ 

.((SlSjUll) ^J-,.., M ; U Wiic Jbu jU ^ 

<> j3VflJ=^L 1 . •.). jj£^L Acephate 
^ Jl l.U ^ 3^, JJ Orthene 

^ JU^ t ^ >(West & p re ece, 2006) ^j'^ 1 ^ ^ ^ 



: Ajc j 


ijjUl' '•PUJ'j S^«iVl Ac| 


L-J j-.-nJ jsj i_iL^V'j u'j^' u 1 *- 3 ^ Actellic Ju cl^i 
J£ •—isjVi jU J Vendex p ^j’-v ^ Fenbutan-oxid 

JaJuJIj C!j1 ^l^JI eiilj C_iliclU J^\ * 

<ai!' ^jlLlxc ^ LJlc. jj ,^'j f> a-H * jj » 

JjLill Jib £uJaJj 0jL--a*J' ^Jc. lLu-w CjLuII LuLl! 

»» r>.. '-11 . ’^vl . K.iajjJI w VAiiij V * UTk l^aU^b ^ c l U *L l j 4l»L 

JjL*^c J4C wIjIjLi!' ^va AjjUII c ' ^ ■>j v> j-aj 

Lfc < \£ ^ "v’ll ' Jl^ l j^llj JfcjJl JjuO D^AjSk CL 11 Lai Cj\ 

4—^liJ^ ^uastJ l£LjLujJIj Jic- ^LSL^.lj Jax-alj 

.Ja*-aU<^jUJI 

Acclimatization to natural environment 4- g> Jil l uijjlal! *UiaVi Al*>« 

^-J 1 j J^- 1 ' ^-L-cjucJi v—wli^j -L^jLill CjLLn]! Jij <_iLic. ^-Lau 

^^jr' z-^- ^4^' adaptation j' acclimatization ^laV' 4jit jik 

W -=J*-^' ■ — -- ^ . ^j-lc. <JIa *1 ., i ' j_5j-l2k. ^LSj A'VI <C-ljjJ i3 A * - '“ ^ 

‘-Jr°j-' *0j' J^d' S-^J .'-$-i-« CLi >_'■■„•; aJl^ILo A_o^-a ^J Pjljpil 1 

i a<^ ^>-3 0^1 ^15 jjSjj tSpL^VI S 0 i 

— . 3 ^' ^ U$ C 1 ^ 1 .> 

— : - J T~ jrr <—i^JLLV' ^Jl <J«J±Ljl l BjjUII ^J| I j\a'i ^jc- dllluJI 0* 

^ > SjjUJI ^ A^Ull ciltj U-jV' ^'jj 

>* cL ^ SiJ;1 — 1 ' ^ Jli 6- ^ 

J-U-a Jai Jj^a3 I 5; j'> jaJI ujjjt j' 

^l^b_a:j£_' jjSj: ^ ^ CliUiUil' j^J 


K .< 


r*v 






JJ 


. *Jk!' vf* 'jj- Cj’^l, 

T-X 

', 1 : or j&i a* ^'j .(Wetzstein & S 


olliS .' S >U s 


j>^> 




ommcr, 10S2) Cjtmili a^ j )\ j 
J*V' ^ V hctcrotrophic U*j 

ph^tonuiotrophic ^ vwj phoiomcxolrophic 

J^ ! 2- f 3^' ^ ^ u \*j 

^Hazarika. 200." & 2006) <4*+j*U cMLA JJ c-^ji jLu 

.(Pospisilova et a/., 1999 & 2007) j 

J* j£j> <lull ^j3aj jl 45J* 

-• jl'jJ < ^il) j^J' jji J*l ilijUili ^J .jaIJIj i-L^"ill j U->.' 


uaJL' 


pLL. 21®J j'^ djljLull ^gj Tiv -o JU1U J <Jyjlll Cj\ \\at~ 


wfi 


A-il'-liJl S^ufLo ^jj£j ^ jjV' Jj' ^jA^U 

Ul»' wC i -LaJl J^o jis JxilLj <Jatyl Ait ^tAi jIIajj aJluII 

£-2 J- /o^- T jr^ > J’-^*-“'' Ait ^Jti Ficus lyrata j Potent ilia futicosa 

w ^i'j tCi’JSUll _«Mj aJ=j]I jJjH 
Ji :y_ • j ; .,» 1 j£__2 jj£j Ujjj aJuJI j.- j£_J' aLuU Ait ajtjLill 

^ Sjljj Dang & Donnelly (1993) ^ & 3*^' -W 

jUl Rubus J- 5 ^ 1 


c < ' — . 


.c- 


- - — c 


^:nah & »)> ^ 1 ^ j^ 2 J 


2 1 1'-o 


j’ J y2\ J-~i Uj4tj .Shyamal, 2001 ) 

ii _b uliUill 

j w.J-J l C-’-iJ' . » 


.„ -.i - n . ; j M 


.". - 0 - % ^5j 


•c5- 


— 




••-o A;^Jj Jr 2 Jji^' 


K 


r. a 



Aj C. M. 


/J 


J AT. 


JJ 


*» il ^ V ' J J! ^ ^ ^ ^ J*** uai *a 

■ jil - JJ " > *-“« vai_, jsji yuij 

^ ^j 3 iLJyi ,> dUj 

^ Jis U -^ J • s * Uiyi ^ ^ jtfSji cij, U-ity £j 1> 

Hazarika *»i ^ -> JJS s^i :UsVl c Uj > >j] ^yi jfa| 

a ^ \*jfc ij“ J'jj'W > t UI aij jc gMI jyjLilt j^i J (2003) 
J5U! JjJ* 1 ' ‘M S.LiVI Sil SaUj ^ .jljjVl J 

. f ^ «SUj -UfijV tjkj ^Loa^l CjjxJI ^113 

j' J. 1 '-*~ a ' > kJallllll ajJj - oj |^JI ^j J ^ 

^J>^' J^J j# CiljliJl JjLuj ( ^ UJ J V AlwI.-ftU ^icV' ■ .u 1 

Cj’Juil] ^j_^Jal' c-UJ' StUS n jUlbj jjJjill jj£j3 j^iii 

j* J* J* sjr^ '-^■^ ClluJaaJ! jjlaj ^3 jj^a !3 -Li-XiS Aailfc ^jJj 

S-'J—^l' jjJj^J' Aai'vlj CiULul! kli^laj jAij J3 l"A 3 l r>u ^ ja,l kli 

‘_A*J Jjs^ ^S-'J- 3 -' 1 e'-iill ^LiIaC- ^ 4 Aujj L>-^' j^J^' J - %° * ,>> k_JjL U 

* w Jc— >'J (?o^" ' ) jj> .-^,yi jj£jj (j>3 A-UUaLJI k_ijjiall >"i-t 1 |J j jiJa.il i jai‘r.ll 

%' ^ Jr- > -- < . v i' j^S jj jJai^ij tjjjj£J' Jj*-£i J y^!i}y- jj^H 1 

.(Hazarika, 2003) jAn]l -uUc 


J-ij^Jl Jljji ,jjI^o jjLu J) Ticha e/ r// (1998) 

—■' _^j£jj ^_.' J ^ U ^ . -. /\ \ . -1..U jLiIjUI ^ AjjlLolLi ^jjj-Jall «i’-lJl JliU^-a 

‘-r 2 w -='-^' Mohamed & Alsadon (2010b) J?— 1 ^ 0<i ^ j3 r /l 

^ ^ji ^LlkJl iljljUi! ^1 J^jjjl^' J ' ^ 3 JJ& 

-•^ ^ ji ^oUll Jjlji^ull 4ijllJU ji_ % r ^ ^ 



c -\<e. JJ 


<^Vi iii. 

•J j 

(Koch, ^4 JAjjj^ 1 *3^ lt^ c^' J^ 1 ^ja uUi^ 

•1996) 

Ctilu )l Jj£ij SctJaVI Sxi S-ib j Ait J_^J' *bJI -LxJS JjAaj ^ 

*UJl <iUc ; _ > ^iL' l^loj iiili-Al' ■%?•)/' ‘-ijJ* AoLuJI 0 J 5^1^ 

Janu <y.aiVl £j'>> J -V^' jb ^Ui^l <_u*4j L£ 

£j'>» J ^ (Serret e/ o/., 2000) <J^“ . cA^' *bJI 

<sUSj %r j •.<= Joj -j'jjj j ^ 1 i> Jb^b Gardenia jasminoides 

jiii%jl LjljliJ! Jjbl) £ta*J AjC. ji flAiluiLj jjfL 0 r. O . . 

*jjj Ait ■‘Lilac-' JjAj <j tji J <jl^A]l tliljliil LjaJ linn! I <2 jA^. t j£] c -Lnn\ l j\, ^ 

Aj .(Semoradova ef a/., 2002) v. . Jl ScLaVI SaJ; 

■ ki. i nU ^ J 1JJ-> ^Jjjlb AuLc.1 JLcxluiL) J^Jjill AucSi Jlj saLjI 

.<-]&' *U2ij Ji Jj^li 

^ !j!oxJ £>b-a)j Jj*AaJl - lint'll ! ^i-o J SAils j£*J] Jj£j Ujjj 

4jLs£ -Ljij jS-J 1 ^’-Jab J>Aall pljjl S ft li£ Ajjj Jlllbj ;U*Jl sAA 
^ cjj Jll G. jasminoides -^bbi J a=».j a5s . Jj^Jl JjJI cAli^a j* jljjVl 
1 ^ lA^ 1 -kj^lb IJjIj Jai ^ijs^tJa) SaJj %r Jt ^jlaj AMi 

C+y A2j opLil SaJ JUai^Uj jLJi JU. JL^ J j ^ JJI M > 

Jti SjAS J SAjA*. \p± Jjj£ Jt SjjAj Jaxj ^aII _>*ill j£^j| ,1.^ J! liUj 

<JU oliUll J Ticha e/ a/. (1998) ^j .J_^l pUJ! > 

JU ^‘ r ^ J-3» Ja^ ^ A.J photomixotrophic 

^ A^ 1 ^ ! J-5 J j^ 1 V> ^aii^ 4iUa, A3 j ./Jl ^ JU JU-j 

G. jasminoides -bU cail£ J] j ^ M jbll 

r.^ 



Jjc j 


<cl 


Jj 


._JJl w vo %* jj£j3 jUxi-ibj <J JJ CjIjUlII <Ji_u 

<liajj jUl jjJj ji jS— % r J- i-uj Phalaenopsis CAjU 4cljjj 

Yoon a al. J?— ' j\ J>> J' vJ> i> cr*J' j£ J 

V J * Jj9 w u> jl jjV' ■>' j 4 j ._J cJ J (2009) 

> jljjV C JjljJ fJ djliiJ jj^'j <1*^1 J U^ID A-Uj]l 

^_jlj ji£jj AiLuaj -lie- IaAxj ji Aa I^ S/ ' (_Jjl9 cIj Ljjj 

AiLjaL c'j— JjJjSLl' JL^' Jj o-lljjj JJ^ ^ (J-l*-a j|j ^ 

^J-i® Llil'j j£-JI j-c diljlji]' ji^^o jlj a A n.iil jS-^J' AsU-Ial jj-1j jl jSj-J' 

J’ j J' _Jj . JjfJ' -J*' <Jj JjJ o^jj '-<S-Jj <*I3 

Ajc. iaj' cUull ^ AjJlo Ofrli$ Cjlj Cijl£ jliji (ju» Jlc. jo£jj -"•^'' ( J^« ^ 1 

.L^JLoJa 1 

J^*-c ^-S ^waij Lj -l^^j j) clhll CIj U u.^j Jc jjl <—flSjJJ Vj 

.ribulose bisphosphate carboxylase (RubPcase) JL# J_JI J cjUJ 

' ^5 JUdll JjjSjl (Jaill ^Lkj Jx jj Ji 


j;.ii 


•.'J a ._u. 


^Jl Cj'. 


" ;2A J RubPcase <^Jj JajjJil Jil SJUi j£i ^ Jj 


-*j . 


^ Jjl I jj fr U5i Cjj Ji J! jl j j 

^ J J -Jj’Jl J IS JljjV I ^ Ji^ i J ^ J j'j jl ^ ^ 

J uuj' J Jj .(Grout, 1988) Uillj ^u^JI Jlj' 

cU ^' ^ s>11 ^ «ai jljjbu OjSj ^ Dieffenbachia 

^JaV' &■ 

JjVI JV' J UJliUll ^ J JJI c-LiJI Jijl 

jljj^ 1 Or-J^ SL Jl dllj uk ^USjl J^J, ^ J V J ^l^ul! Usi i>- 







>- (Van Hu >’ len broeck el al, 2000) ^ 

^ ^ Birch ^ ^ «> wU iuj JiU ^ 
j m js C41 W<*Wh u • • J T • • cw CJ|j= WM Sil 
j^ (Smith c/ . 7 /., 1986) *bJ! s>ll ScL^yi ^ ^ ^ ^„ .» 

Kozai cl a!. (1987) J?— ^jl' aliUj ^ _^i s ^j ^ 

e> s.. .-r. . . ^ cj’jj W (Jib o^jSll a^I ^ j&j ^ jU 

>**? ^ S J^ JjM cs* *> ** • t> J5l J) f Mkll *U5i ^ 

^bJ' J»J S-U-i UJ% .(jbjbJl elitlb ^LiJl-Je. CjbUll oj^a Jj 
-bJ' ^ibc Ja*» ^L-a fj j>J .UJJJ^I ^b jj£JJ ^ dlj 

jjljUJ! JjIa 3 J^a sjbj Myrtus communis Jb S?b»-JI CjbLill qa jjoxII 

.(Lucchesini et al., 2001) aj&jVi ^ 


4.1L&C. J^ 3 lx ^^L-a (J_^. djLkjl^)-lll (ja JUJLxJI ^jj&\ jxlxAjj 

<lcc. ^iLa J.j*-o ^liiJl ji Pospisilova er al (2007) lSjj cjbUll 
J' ^b jjSj: 0 * a L i J] (JjSaIi jbsyi £j'> ^ pbJi 

Jy*-» jfc Jj .ppljaVl O JJ3 jxiV' ciwa jll ^ J&l ^ AjC-jty 

J Jc igsbji juJ\ j£j> J* ^ JbJi v> 

*A>-bJl cUJI S c 'i< jj V Jjjj^ll ^b Jj-i of-bjaV' oAxj ajbj 

jj-j^' ^£1 Jjlt ^jLbj compensation point ^ ■ iic - 

pUJl ^ ^1 ^ ubbll ,> V5U11 

Photoautotrophic Aj-^' uAjLu ^Uj) 

s -b>bj ^j'> ,> bjbbill ^ SjLiVI b£ 

^ (> ^£i ^15 Jc. J^ab bx^ ^1 



f »JLv.V -llC J 


sM' 


Js'jks AjaA' H Jjj JJ .iAul' J-« _£*- cr* ‘-j^*-^' L>>^*-^' 0>> _£!'J cSjUl! 

£la3V' . «'!!<-. JJi3 V 1 ^' S?^' 6^' jljSyi ^ 

Jjjs. Kozi & Iwanami (199S) 3 *-^ i^V’ ^ *^1' JUujj 

( _ r aJ' ^j'jjSU .'—'_J&1' J-^ 31 -^ ( * >~ v ^ e J^ “SF j' J * »' ■"' ,j^ *Sfjii]' o^i, 

<a!sV' Aku f*^'j ,^ c - ®.j-^' ^ Cujl; 


4^_oUx ^i'j ^Lki ^yic A-o'AiLLo' cilia j*_a ^JSaII jli&yi C-i jl l S j 

■- t'K -. O/ 0 A . ^Jl <i m il' >_J _j S jk. il ' JIajj tAj»qlj]| JjjJ| 

MS <k> jx a^'j jjJ J J) Prakash £7 tf/. (2003)j^ -ij .<ju]I 

Jjl-u—•' aJ^ ^2 • # • A ^Jj Ax vVft i' c^SLj^>* 1 jV^ A ^Jl Jx-»aj jl^Vl t$Jl 

^jls AjLJa] ^oS ? ' i, lllnTu j 4j.liu]l Aujlj <£. jjxil C_Lil£ Ijlj jUkV' 

j^-Vj ^ic aIjLJij 3uL^ii <inii jVjj •.•r j .^r j) 

Au^J' <1 jLl: 1£L3I ,ri*u )j 4-L.nl' v J» n i cLu^. ^£^2^1 aK,^ A-lnII ^3 ^..il l 

‘ ^>'-i£ll s—u* >tjj j^IfiJl ^-Ic- .i^-a!' 4_Loli3l a -^.^ijV' ^ j*VI l i!lnn Jj£J 

^ ^ ^.Ull cjISUH J Kozai (1991) .<*JLk jy^\ .lull 

j' sj-^ 2 ' & J-^J L5.i^ c5j-^ ^ JAA. Aj JILoj L_ij^lall 

.(Jeong £7 al., 1995) pliji 


PICS- ^ Jlk, ^Ij S^^l <jAi^l Ao3Ij ^jl>ll ^Ikj ^ 

^ ^ "Photoautotrophic Tissue Culture System" 

j^jl ji jS*J» JjAjj di/Y^/J^ o . jc. JH V S*LiJ SU 

^ ^ ‘^0 OS-J .(Kozai e/ al., 1997) 

' a Jr^ j’ 1 C-^? --c-'jjl' Vj' (Jib ^1 Alo j'uj u A£J>11 jj'^ 1 


r^r 


^ AjC J ja\ */ J 


VM' <c-\jj 


J^uib ju^,i ^ ^ ljLi i, s _^ ^ ^ J j _ 11 

^ Ja~ Jc J^l ^| ^ (Koza . &[wanamii |ggg) 

^ ‘ JU * 3 “^ J jU ^ ^JjU' .i* ^ VjljSlIj 

^ > -« s -> 3 '“AO 1 js&» (V.O) J (1.0) ^Sj ^ ^jji 

t* -> ^ •“ j ^ 1 s^u u< e^i,j .^tsuii ^ 0jij sn 


^ ^ <c.\jj£\ i> * ■**■? Chrysanthemum ^jlluj jaj ;*\_o 

J>>j^’ -V^ 1 c> <i« <JU. ji jS^Ji ^ a.t.^ 

(Kozai & Fwanami, 1988) 
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AjC J 


VM* ^Vi 


OUUi ^ci Jc. (^a/^) u_*J^' ^ J J ^ 1 : V -° Jj^ 

.Mitra W al (1998) ^ »> J3 1 ' i> frfAJ £ VjljVI 
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c-LLu^Vi -lit 

- 

O 

- 
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JjJuil lie 


v5^’j ^ J>J' _» ^ U^- ^ic- jji^l 0 AA JwLi j 

UJ-?J •;' ■>« £d>'V' s^> js'^Lub ,j£Lj ^5j -ljr i.la.^]| SjAlia ^ fjjJ 

'- J '~ > '-~ _yo Sjbj (j^jjUl .in-^i ^Ij j&J, S-ibj 

^s’jj 1 -'j u^-di .(Mohamed & Alsadon, 2010b) ^ulalial' 

•J^-^^*-' 1 W^da' ^ ^>-^1' «:UJI CjU_u*3 ^_ya 4_i';j■■•-!' 4_}iill< Ajjlj uj'jUill 

^ V ' > J-^'' ^ AjOiall <k^ ClljUill i-. U ..^U 0 iA ^ JU* 

Mitra <?r al (1998) £jj .(Kadlecek et al, 1998) J* i±>j ^ 

j' aL’- MS ^ 0 j Chrysanthemum ^13L3 

• J^ Y * -J' >*= >d'j • .T j IAA . )[#)} U,U» 

j\l j£j> (dj .l^' ji c^jal! jjj JWlL aiiUJi ^ ^ vj ^ 


n© 







n iij MVVJj-J- Vi “^! '^j %it w ^jj ^ja, ^| ^ 
‘-^ ^ <*■*** -« ±ai c-^'j -wftn -«us (ij fJj r. iij 

;^a <jj^Ja]| Ajji^l 4_kk. CjIjIju jrUiy a.-^.J i 


j jiill uuSjj . ^ 

i^lsV' <**’ > ^ 4 ill jJa-Sflj j>j!I t> *Uli ^Jj^l jiiii ^jiu 

^U! ^Jl J- Jed A-ifrl J 4 j JjkxJ ^Ul jl£ jl ^ 

Je l*jLi Jus Jl' J*'j*ll AjUI^V' j>j!I CjJus CitiUll j* AOuJl ^ 2»„,H 

JJ=J 4^' 4f^ L> J_^' ^-r^i JlaJ' lWj <J>S)I 

.uillj frl jj 1 IU . 1 H _yk _)iill A^jj jL. 4 j 


J JJ*^' J b-^ J'jJ jj*" 4 ^ 

<iac aJIj t._ y&_y J i—i^ik.1 l*]Ua j£j ^ Jli-JI (Jox ^1 J*j Aj1a«.a!I CjIjLuII 
A-cIs' J-Ijla (j' .i^j Jaj (JkJaUsolIj ^1*» 1 a Io !' l^-La AjjLuI' £ jtyl J- 0 

(Mohamed ct 2 -*laVI J 3^^' jj^> J*- %' * * J) ^ 

jrr jj' 3 —^ < _y^Jil''-ij .Tagetes minuta ^4* f'-iaJ*-4 al. 1999) 

j>j]I iiljj Jo- 'i J 4 j f^' 1 di jjjII J ^Ull b^'-d’ j>d sjjSjj 

Jj jjJ' J CjULuII J U£ ^ jKH jl uJj i_5>'-d' 

4>^ jjiiU! jjc jc. SjUc. jAj jj* 31 cM** Jl .(r.o 

: JjlLJU j >V I ^i LbUiJI J g-1 jiVl ^ ^ JiJ 

UJi .jk . -..^ l Ja ^w" ^ oU WiH £- 

y.^i ^ ^ ^ <Jj .W ^ ^ e* ^ J ^ ^ UJI 

i^V jsi _ _...n -.,.11 ^uu!l Jii -i j>51l «3S jSj -PEG 

jljjV jjUi JJ, jjiai ^ ^ f* (Pospisilova et al., 1999) 


C^ 1 j'jji ^ 


< 





vM' 

.* » , l ^ : JJ^ 1 J*j ■*» *-*EV» ^ ^.>-1 b^ t( j^j 

cr^J J>^' ^Jc <£.ljjll ^ j£~J' jjSjjj <J>Ljll 

diljLull ^w* w «£jJl ^jJc clrnll vljOuli SjiA-Jl villiS Cjjl.u.. *iK.> 

(Mohamed ^ j£-J' V»-j *e-'jJ *jc jl ^ cu, ^i 

^UUU j>ill . 1 *. ^-liiJl JJ Ujjdj <~.'>ill 0 j* &Alsadon, 2010b) 

.^r-a-J' tlml' ^ j^ill ._iac. <u^sxll Ajjlj jl <uj^all iL^ 



-*■> ®> ^ ^ (A)u*UW 00u jljjl ^ J>a Jii ;V .„ 

.(Mohamed & Alsadon, 2010b) 4j3i 


(J* Js$^ ^jUI. f 

> ^ l*Jj Ui j. ^UJI ^ Jljjl ^ J^, ^ 

^ l>J ' ^ Ul > jl CJiA U5 ^ g2U1 

J*,iJI Cuis Vaccinium corymbosum JU Ol 5 LiH ^ ^ i.t. 1 

ij ** ^ •=-*» *» W*. «JU« o. 6«. J iy.^V 

^ w ** -* f «**-» o. ^ ^ 

Ji-ull <uu& ^ aSIc.i ^,..., jiN^i v, i\ A , v . „ „ 

.... Uj L^j| ^ ^ ^ji ciilaU^JI ljjIj 

.j 4 - JjJa j *iaj Jl T _ .1 j *1 j 

jj* «J» w jU ^ .( Pospi§i]ovd e , alf ^ 

^ ^j ,> ajjL,! ^ ^ p , .. „ 

• Mr as sica oleracea i jt jj ^ 




m - 


ix.1 jj 


*jk- J-“ £—>J -V*J k CAil—All jj-Ui.il UlSV' w-iic. UjJ 

JL*J* J a- Serrct & Tnlla ( 2000 ) 

j£j» J*-” *-* J ^‘jj J* <xXiH Gardenia jasminoides 

-1) *ij J_^ ^ ^ <ULi^ii ;.u-y\ '*aJ. jj UL-yu AjJ» j >*-11 

w.u^-W’ 4> <> ***■ Wj ti* *->J» J yUiii J Jlj.(r 

^a.i L«S -^ic. J LlilLi J J 

(Mohamcd & o&s .(*-®) J ( A -°) <**J u^j- 1 ^' vx* Serrct & Trillas ( 2000 ) 
iujfidu £*-u <?c. y y*ij-t £* %* ^! j£>» o*** l) Alsadon, 2010 b) 

■' i_■ J l J ‘ilt *A*-S ^wdaUaJl J JJ^ S-»£ JJ Jc. 

jJ* j 


JSA*d» ijLL r 


+ ^J yf \jk Jf\ J$] f*Hj A\ JSf Ajjliiill Ai i l nl l <jC- ijLiC- J*J 

^jUil> niw £-*-Ul l+J JJJjJ&i* C> ****** O* 

Jjbj ^illj JjU 1> «ti*J -uilb «■'-*!' ^ j* ^aJI J* <iold' ^r*-^' jj^'j 

Jc IjL^ji J kLual' 0 J 4 J Jjiil' *-ry^J^' jA*^J “■** s r i £ J^J " 

Hazanka e/ *USt -UM ** ^ j- s*d <**' C 1 - 

o’JLiiS JLpjj^l' <iiU j;>L!t ,_y£jill er* ^UiJl -i*j -ij .al. (2002) 

^ J l .'• j.l l J JlL ^4 <ijUJL 


Jn jjjS: J j> ^ (J J* ChlSW ^ ^ 

, (PospiSilova er a/. 2007) W ^ ^ 

%' • • -\A J) ifjUJ OVUJ' J J*-“ «* ^■ >i " j11 

^ Jj- •> ‘ u ’ 0,>i ^ 

^>1. JU0 V>J» e«j J* *J> ^ ^ ^ •^ s ' 1 

IMA 


-w *. Aie. ^ J 


iiiuil 


jj 


Hazarika Uj jji ^ j-j <*1&I ^ £uib ,U1! .& ,> ^ 

■<J* ^ (2003) 

jljjV l 1)U_^J' jiuj ^ StL^Vl S^j A- 11 Jh^jj ^ :A.o 

Serret & Trilla -u—uVl <x-*jj j-.^-aJLill Gardenia jasminoides CjUau 

_J2000) 

(mmol m 2 s 2 PPFD) «*^yi ixl 
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JljjV ^1c. ScL^yi oJLiJ jImJI jj£j3 ^ ; <\_o J jA> 

Serret & Trilla W>M <-ljj <> <^U1I Gardeniajasminoides ^Lmi 


.( 2000 ) 


<iu-a]l 

(mmol m 2 s 2 PPFD) S*Liyi 
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CiUJjJl ^_2 ~ v \ cAlyu o : j-aIJ! Cjlija-a f hVu al j 

.Cj! jj'_Jl rju, tL-Jl .xls Jx*-o i _ s _lc. La jjjIi! liUjj A_*iaS/' oJ Wj^ 
'^’-•jj $ jjVI CLl^X-JI J>1= ^ ^ tAljx* 

<-Li’joa]l ■ ■ or. jj \ -y I I jLi-^ A-JJJ <ilIL£ JJSh J-^-*-° 

j-i Cj!S_<^ , ua-,., I J_p. ^L-l ja!I ■> Ap*J' .J^ 1 

J V^, CLI^jJi c*U3 oi Uazarika (2003) ^ 

Malus ^LJU <U**a . ^ Jc Jj-^j J_*a 11 ^\J\ 

C^r ^..L _^dl j* jAj Paclobutrazol domestica 




Ucl.. 


sx^Si cXxio ^jJUJLij kaurene oxidase fj jjj * *< W » bibtaill O - 4 
o- =^ ^ S-M^ i -*-3j f-S J-°j ent-kaurenoic ^ cs-l'ent-kaurene 
*- •.° jySj 4 paclobulrazol bui x5j ,iilljj^Ji 

4-4kN s^bjj 4 bjbba c.viaii. J) Chrysanthemum jjxb 


v ^ A -“ *-4 uj ‘ JLmJ' jy-^j <4y j^j^ °-4j £* 

^£^ij 4 _a 1SV' XiC- JjjxII (Jx*-o | jiai> liLlj (j^ 1 UH 4 (j^J J j ’' - | l 
j ibbbiA^Jl e.}C. 4 b bjtjLull b^ XX«-!l A^jLIuj 0jLlj Jt 


c.'IjxjAjjjSJ' jlj paclobutrazol y-^j-y ^billi b^bi bLlx^jj 
j'jjV’ »■ ■' ' l _e-i <- bXu a H I ^ya . Vj . Vt . i l j ibliuj^lllJ (JbjjK'lj 

bbj lillj oj . tbll Xa2j 4_jjiiJl jXbl ^3 oXXjl ibb^bull (J5j 

(Steffens et al., 1985 & > j l j^b ^£1 jlj jjXaJl L ykH Jx*-o ^ 
>“ ^s-b' >b]i blijxJ <xUJI 4yUU jj£l .Wang 6?/ a/., 1987) 

L - 4 - 8 b' _yaJ£\j jji=J' 32 C. 2 ial blljj (jAllI jl^VI b° bblill Ciljlull 

. jbll -Lu*j (jx iblb _ya\\ lillj ^L^ul J-ia-o ^ JiSj 


CjbLj “- b“ jj- L5- 1 ) Hazarika (2003) jyA? :gull CjULo* . u 

' Jr 5 '—^' bn bl b a bJ £ublj <-lbLS jj£J CjIjLlIII <blai 

.Ab>J=J' *y^b'j ^j-bll pbJl bbe Ujjfc ^Jl jll ^lUlj 
jbijU' b~y> bLbbJI q * xxdl Jljj! bkbl jis 

b_y—^f»d ‘bciaVI xic. ^lill Jxxji ^uo-b ^3 j2llj Cj jjjl'j 
4_jj xio cauliflower J'jji Jx^ O o^k ^oij 4 ;; ,ui i CjUUII 
^ jy^ b^l c^L^vi ^ \ > j£jh 

'XA J*i Jilb bujj bdsV' ^bll JljjSU ^blli 

* 

^5-3 C 1 ^' ^'^4 Jji^ ,> o/ o o*\ Xila3 

rr > 


bleb* i x*_i 













AilAili <c. 1 


r* <>j fohcote <U^]\ ^ sa^Ij AtLu, A^J JjiuUlj ^iaL^I 

. t U3l ^ j\jj Ciao JuSty ^ 5jjllo ^laVl Ja*- aI j 

JJJ 1 .^ ^ ^ CajUII ^ : Aaxuull A^jlaJI ^ 

4-^4jjJ' j_^ L^Ulsi AJc. Jji JSL^J L^iVu *» JLjjLj d\j 

j j ^S- 3 i-4®’ J*^ 0-*j .A »> ni-.l t 4JUJ] i_jjji 11J ,J y.U 

^ Ji J^' C5- 3 '^J^J 1' Jjfc Jl jjbu jJull (_u£Jill 

JU«2-J ^jX>L*_J1 j_* a_ja*JI ^JUaj ->A ill 2jjo 

4_jl.J a'J-A-' A-luH ~-k_^ 4_)_>kjl' (^L^al^V ^JL«JI JjJI vlrii Atj-<JI 

cj'jUili j-a C-’j^ Wardle e/ a/., (1983) -k_*.V j£J .l*io ^kJl ^ia_>1 

^4^' Cr^“ A -^ ai - ; ^ Jj4^' cHj^j J-^> j chrysanthemum 
^CaxjJl ~—ikuj . JJj'j-^' ^s- 2 ^-J_>kjl' <J- 1 *. 1£jLJI Jl«U jl lanolin 

^J-uS ^'J S^xJ L:.>j_jJ1j Jbjy CLiS^Jl <jc. jVI ^jaj 

Sj' j-2k ^-2 ^jL^bj] jjjIj JijljiW Jj*' .A-olaS/l 

vJjL*J jJ' J-;!1<, Jjli DjLJcV' ^\k\ q ko pL<J' j-^JJ ^JUlbj 

^-2 ^o^aj]I ^ jjj^j (JjUlII J^Lixlb ^Jll' 4-ilaC.bU Jbil' jj-^1 ^J J~^ 

Jijjii' 2x.Ijj jjjlji <_*v^-^* v^-J) J~-^ .A-JaV' 

J^iuAj jL=wV' ji jl-j> Jh^> % Ao -i U 

■51 j ^ij . J J <;.u JA£\ JJL« JT V' ki^l' 

.(Leshein, 1983) ^ 


t-ka-d' ^jU. I^Vq-' 'r. ;-■ !%'•■' ! A-alsi 4_ikxJ ojj^- 3 3^ ^ C~^ 

Urr 2 -d«Vl ^ jlbj .S^A^JI A^J' 


rr T 




fjflrJl Ajc. JAjj’-iill L-AiJlj 4a+^J\ 2^1 . 

<j5L<ij ^illJ Julfrl ^UJ A^aU £3 jl <>aUJ' iljlLUizkV' L>^*J cilli^a CLiUjiJl 

I^yL Lua \aj^ 

.S JiUo Jaill Ja aJ-iL* aJ Js jjAaJI [ji Llo JaV! Jc. (jjjSj _ ^ 
oAaia JaC-i -' •'A , ~'..il \ dll "mill Jc. AjJa-ftll Ajc.jS/ 1 J A-jJa jl! (j iaia. X 

j^ 1 1 j - a« y\ ^3 lyj-> Aa. jia«o ** ' l-' 1 ~- > '^' clljjj A3j jAC-Liil Aj JJJ ^ji ~j[ s. 'll 

cliXolacdl aAA J£ Jc <__iL*J j£l / ju . uil l AjJajl' (j-aiaJ Ac I jjll AjjjlS 
J^yja (JJ*^ (3^*^ La-a 4-lull ^—iltok 

jl^.-all ^yiax-LJ LgJjlalxAJ cljl null *Ull iL^a Ja^ j- JXaVl jl*, _r 
^lill <J1L*1I jlj-JI c^axAj uijj ji .BAP j' Paclobutrazol, ABA, IPA 
Clear spray, DC200, Exhalt 4-10, Folicote, protec d-1# 

Aquawittess 

£-a .aS^aII dllijlSJI _^ail Jaj-uj IgiS/ JjAjI (Jja. AUlxll aJluII aJI jl _ £ 

lillj c-ljJ j£^Jj jlS-oJ jASJ AijSUl JjaJLj jjiJa <2 jIaJ ^»AC Aiaa.^La 

. S-IaII (j-o Jaj jLu i .",)•>."1 

Jjj' jJjSul CAjLuII J f-LcJl A£t3 jx Aail AjJIaII JljjVl J^axj Alljj ,° 

, J_jjAaJI cLilllj ^Liall oAjAa. 

.(Jiill i_iAC jjAaJI jjJj , y>A aI CAluSj^\ <jJa*AJ ^ jsSM A-LaU-a .1 

AjJJ j' l$lajxj j^-iaj Jia. lg-1 -i . ' ) Jj oAja. Aj J J vljllnill y j jj . V 

A*-*li jl jUj!L) Aj jiill JLxJ Jiaijj ^j-alrill ji J-I Jjll Jla Ajcli-a 

.Ji^i Ajaia (j-a^-ai ^ Aj jail OAA ^ ji ( _ y ]& Jail' JjS LjU. 

.Jj^aII Cljlj^laa AojljJ Aj^Jaall CiilJL liaILj ililjLiill .A 

aIAxa Jl jU»jVI JL^uVI iL-aU CjliLill o uaxj r-Uai j 

. jjUl j Ja joo^l £uU A. £ SaJ O AajA Jc «AjjJb 

IJIaIIj ^UaJl Ji^ jSlSill Jwi-u A-iiJaji oljai jj^ jll JjliUl' .' • 

.iUaVI C U: j^il i e iA Jr. Jii J^ai: 


rrr 



II Ajc- Jjai. +/J 




^ ^ Ciib ^j-y ^ u^i J u_WjSll - 

ojlj J) ^bbi <> • . „ ' ^ J * 

' -^ J ^>- JI ^ ^Ull 013UII 


^ e» j J^ . ^ 1 


,<jAiJlll 

<b Jj c>buii *uib *_>k* cU, i u. 

J ^ O^v 1 A^, -j > Y 

o>jI' J* 0-^1 <U^ . U , ^ 


Ajiuul) 

UsVI > JjV' r^Vl J JaSfl Ja oiUs jUso, ^ ^ f 

^ J ^ kUjl ^ ^ -Wo* ^j, ^ j ^ 

(Van Huylenbroeck J^j_^ ^5b ^ u *jj ^ SftUay , 

^a/., 1995 & 2000) 

^ ^ <4U fSj Xj ^bl Sjft J*j bauj* ^£*3^1 ^UaiJI ^j .U 

.US clkiJl Jl jj J J] b*^ Ujjc 


^ &J>J tUJI cij^-ll frbijj! ^ obLull JL ^ bib .Ixj Jo 

,<jJx. <JJJ ji 

^'jj .> ; bvbll CjUUII 4_Jai J CjVjU^II J?> ji U* 

^ j£l bill*, jJjijil' J AybJl <_jjjkll J._pj J JS A^J)I\ 

-jbijjxJI SJallJI Cjbjkill jjJ ^Jl CjLJ jJ! ^ jJ &I CjjLil sjjiVl CjljiJI 

J> ^ J - 5 >“ u^—^j A -b 3 'V' sjbj J arbuscular inycorrhizal (AMF) 
^poor e/ a/. (2008) Jo Ai_, . Jii sJjl ^LJaVl ^ CjbSbil! j_* 

.4-*2Vl .lie. AMF —J b^AJllj J CjLJj^. j jl> .1' jj_i bo >-llLjbjJ' ^_ya 

^ (j-J' Glomeromycota phylum uijLjjkall ^-ljji ^><> AFM 

j-° UJc-i ClLjbJI { j^ a O^A • v_ljjj L» jjb-?- £-» <-JsISj ■bjjlll 

^ <jjLuJ| Lj^ji J^b ^Jl CjLL^II JL-ujb >Lill f jijj . jjaJI ^bk^, 

tLJI ^L^laV diLul' >ki!l j-iLj LLjj J_hjS3' 

^ ^ Cj’vuill 0_HjSlI L5 _k J bal l Jl ebk eb Vj Wj- 


v ^ ' ltr - 2 i 


9^'j itljj 


CjLJ' J_^ *_x a-jT' '_*_■' j^V' J>^ilU OLiill a^j ^1 

ji JjLuD e 'j— a:-' *d' a_>a*J' 3-i=Ll villi-'j ^-V^’ j j? 

.d]A< ; 0 ._^J' ^xJ'_e iJuJ ' 1 Mi 

JJ ^ ^ Jl J < 4 -U 3 ' dtj JJ J yd\ a^jUl intuit CjU^I^ 3 ^ 

; „knm j>., ojj ^j'U 3 ' ^ ^ ^ i c ^ ^ ^ 

U ; .» ■• • _^!'; J 3 ^ ajjjj Yano-Mclo <-1 al. (1999) j Puthur cl al. (1998) 

C 3J> ^wsU-a^j ^U' Jajlx ^uaiik j ®-^jj L>>^’ >*1 

(Jaizmc-Yega cl al .. j (Azcon-Aguilar <?/ a/., 1996) ;> >^Ull_, 

3^. ScliSj zjV-^ ;Aljj Estrada-Luna c;/. (2000) J?— -^j .2003) 
AJc w .-’. ^'Vj ,»j; ...c 1 ^' J 3 - Psidium guajava uj^j j>*2]' 

l^lolai AMF ^J^ l^ vjail 


W v~?-Ij JUxl^L ^lillll J.-^ajj 

J ^ *?.>*? >. ^SJl ^ i^U. Jj£> Ai Sj^ Sjji J 5 U. jj*J 

_33_3 -_i 2 *__Uc 3 ;■»-• o ._ 2 l' 3 -o -aja*J' j £2 .aJ 31*2' ^d-J 

^ , • < . ^ -'J3' ^i'_~b' ^jr- JL; jid' L^-loj 'ZjLjjJoil' jJj'j-d' '- a jaj 

j__’ ^ -d' -lAi^CLkV' . 1 Ua< j jjaill Jikill S-jj'-u.V’ 

3 ^ 2 ' A^:- ^'jAli LjJfci j\J ^ J-Oj . (Rai, 2001) j^jM 1 ^ 

j ^_: ;jn 3 ' 33ic i 3. ^J' i _ r ic j cuJi ^J) ^Liii jl Aic 

■ -.’ .-.V i__£ 323 yjl ^uaJU ^_lc jH L^li AMF 

U- ^ 3^W^ ^ 

. C UU1 c lHV' ^ C -A12! 3-'^' 


3 ^ 311 .^3 >d' 3 H f 


rro 




ajS-lJi A^Jy\ <c.\jj 


&J I> «> M» M3U1I Jii 6 I ^ ^ v ^ J 

■> ^ ^ Jj ‘*“ U ^ ^ ' lU M' J! jl f^Jl WjjB j, 

^ cM J jiS. Ml MMll Ml ^ ^ lit MU j^i Me eUS l 

^ iMi '*> .<-**!&» JJ2 jib mj j^ji ^ ^ ^ 
j-** 11 mm MI ^ uiij .Jjjjij Mil ^ ^ 

4lii > ^lli xUj jjlll t b_^ ^Uli j MaSn £jl> ^ ^ 

-.jlj^ll Meja ^ M= Mi jIj. Jiii ^_, jij, j c4 ^ ^ 

J«3.»l 4l)i u' ^ V j .Jiill Me Ml MiLill y ^Jll <,jLJ\j 


M jM TT jjj J> J lily Msi £-Mlii (jly JtUI Jj otiuii 

y, Lis 1 .. .. j Spathiphyllum MM (> as*j| Ik . i. -■■ , sk-, j<.. 7 

i*J!J Cordyline Mk V.. . J] jjJl Ik U, Syngonium M 
1i* Mill SjljaJ M JMj C.UU1I dl: J jMII JJUil Jl 
-Ms SjlaJI J=UJI J JiM MUkll MS lil .(Ahloowalia &Prakash, 2004) 

iUJ' ^llll (Jla ojl^piJ 4Maal_i. j' y> JLjxIJ 


rri 





AjjUlU iiaii^l ^"'jj 


qJ 1—i.ii -i t Q -J 1 

JujUl 4 ^JVIj fUatVI ^'jjj (i^' J^Y' 


^ j* jjuii ^J' a^' f'^-W J ^ 

J}£2~ _i J S Ua LjUill > _^' 1> «•> ^ J 1 »uiL-iyij 

^ ; LU CjUSLuH ^...•»>!) j!SIS^Ij CjIjLuI'j J 

'^•;' e. ^ . .-.-• Uii - : 'j-v fi\ CjIuU A^jUL» j^j cs-j'j-^' ^ uJl£ j_£i 

^Lk\J' ^.-jSl' JjjL JC. Lu'JJ vl^Ou ^tij) u^ 0 s1 .JiJiM 1> ^h'jj 1 ' 

JjS: homozygous 0^ J- W ^ J®' o' ^ ^ 

,k. . ^ j£± ^\Jtf\\ j jjl£2i' i> ^JUII CjUSliill ^ 

I^N ^ V ^-J ^1 J . c-Vl : 4^Jlj \+ji CjUMI 4^jLLaj 1 *jU*^» ^ ^J 1 -^ j^Vl 

^sui' jj’uun ^ jc. ;**}*> ^'jj ci^'j 3 J ^j"! J 

j« a-iU^j .vegetative clone aJX-J' -^'j c^Lil 

JLJ' ji Jjtf-ul! 0 j^ J viilJ-ucV ^'jJ>1' 

jXy 1 ^3_jli V a jjj-oJ' sliA j ilA j-aj CLili.-a ^ 4^j i' i7u 




••,-■. 4L_jS Cjlj^ *0 ^xyW c*Ui i> fC- J' -C^' 


^UjVI 1 e ; V X' i _j'-' 1 °~> '' ^'Jilljj CjU'-iill i _yz -- 1 - - ^ C- ' 

UJ~ ^rj^ 3 iai=>. A-ijl^-«) .^ 

. jj^' - r 

. jjjul' Ljjj)=> ^Jc. Jalli V (jla'^V' ■- 

^j'-' '■ «IjlSUill j,*. •—fl• i.*-»i ^rljjlj j.c-1 ..,a 11 ^jljjll ^jji.i-^'lli ^gi A-al ^aum ' ,° 

. v j ; - < ‘ . la"t - -f . l 'j 1 j;.->T).cJ.l CjLc- j A^lli»_<il' 

^x,j Sh'^1' J^U-cJI ^ic.l£ s>>' djljUill ju£l» LJ^ 

Jx s jla ^ aL15 j' ‘li^JaVl ^yic. ' Jjl? ^ A:? ^ 


rrv 





^ AlC- 


iUJ j' J j>-aj i _ r ia. 


^Ull U^UJlj ^<y, ^ 


’Jj 


v~^ Jp JJ^' jUVi 


JJ ^' '“^JJ ^ 

- S Jj>j »j^fl ^_, <j -j^JI 

^ jl ^ Sjj> " ^ ^ ^ ^ _ 

^ ^ ^ jay. ^ ^ 0 ^ U1 ^ 

-^ v '^ ■** ^ ^ ^ > *-> ^ .> ^ ^ 
^ > CHM, J- 0- £> J*V ^ ^ ^ ^ u * > ^ 

M *, oJ^M! ,> ^ ^ jKv . ^ ^u, „ jM 
.v ^ > MU ^ £ *y ja v**» ^ 6jLi UJM 

"f jJI ^ -W ^ *j .M^i fcJ i> ^ 

-"^ ^ ,jhS ' jjJ ^ ,j ‘^'j ‘^'j ‘Jwij .ju-jVIj .iujjsjij 
^' J ‘“^ ,J ljlJ ' ^ OM'j ‘C^l cU U*ji J^uji ^ ^J, 

Vr> JUx J j Ha? V»VI ,> co^J! jlisy | jiu ^is .^Jj| oUl j ^ j 

jsaij .J^JI Jjsyb V) ^ V *bvi ^ yijjii j^y, o4ill 

.JJjil ^£!^l L) ^J (> jjiJi J* <Jl£ <„S Jc JJ^ai Uyi ^ 0 , -.4li 

.ejLu=Jl dL ^ 1^-kLJ Clone <kL, jjjH] ^Jl 
JJ * UJ^S V ^1 Axilill d.IjiiJl jl3S] Qli db Jl iiL^V'o 

k -'- >ci ' .<_£^>^x=JI jlaSyi <iLjiaj jbj 4 jjlJ' Uj^c. <al j*A\j JlajjJlS 

■'3*-Ulj .JJI dy^. ^ ^IjJII -UiVI ^UJ Ulj jK?U 

t | 

v Lu3' j'JiSj ^ajl£-oj jJ <2kio l^IUa djjl£ ^j u.ftjllSlli ^-UjjIj 

^ Vl Li^Jl Jjisai JjL Jla .WJ jL^ 1 s-iUiU 

~-ux', ^-Li. yc Ar. | jj ^SJXJ Lo£ jlu£yi Aic. 

>J*~; v^_ia^jj ^j£j -c5 jIj^]I (jifcxVil! Aj jj^JI jjSlJI ^l^Llu,! 

^ ^ 7Lj o1 ^-" Uua ^1 <imll Jcljxllj JiljjJl L^J^I Jc. JjJIjill 


rrA 


- 1^-wl Juc - - 


SuLuJ' LUkl'j 


JJ 


• •• T 

<,l.i> '■ -■* 


^ — 

• Jk ''JS 1 w £*- « 

wy ^ • w w 

viHioT' V 


AaJ 1 *— 


;_^ oj'j <j 


_ i _ a ^ U£ Jj£} cLu' Aalall 

J s^4 ^ic 4- v -jS* 1 •*<■ ' J j L« Cilaj Jj£| 


JS^w 

-.1 M, &*. V- 

w w - 


» \ - -U 

g IT V_d*.ll 


j.j,. ^ Ji& ^ - ,l: M' o-^us 

L ll ol'-’-uJ’ w ve _u£*J' ^le. jjA^J' ^Aiauil) Cjl^ 

:V> <c'jj j' ^ <J ' ^! ®j^V' j 

« C- j_iL' ( _ < J* J J' i ■ lj£ jll' AaJJ-L, ^ V) S jjlSjJl 

-_eL_)J' Jail 1 ^iSaJ 4-alr 

^jcVb ^ J * V jiisyi 


jjl 


Cj'^kia slj jA^ ( *Ac. -LaJUl' CAjLlaII ^1 Jjjt sliLull t ^ 
i ^ ir- dilj AaJJLJj CjIjLuJI jli # t 

.u^yi 


<Jlc L 


LU-* U AS 


-•j Jl^u cj'jLuii jl <Aac. (ji y 


! J 


.1 1 


•L^aAl ^ lg. jAAj CAjLill # i 

j £t-olj^lN aJ ^ 4 ^ . ^ 

jiisyi 

*->^' =“-' >'— _r^ J - J -'-^' ®jJS 0 -* vA > " jjb^' 

•^ -<- -^ _r^ J~ v~ a ~> >• —' iJ Jc. >JLllj'-jjJI sifj LUial' 

; -^- V J ^ <JXA\ > I JS. j <jb*- 

-—‘ ^-'-’ ^ J»V» ^ JJJ1 c -^ ’-rjj 

-J -:_ ^ ^ >■ '*1 J jxy J) Rout e/ d/-, (2006) 


a Ji 


JS -_V 


% A - j~}j '^a jij<j 


s < 


t'j J -i£Li 


••' '< V, - 1 


cr >■• 


1* 4 •_ 


^ *JL1\ 


; ‘J+X C'^J\ J-l£ ^ 


jS» e ’J 31-UJ' y 


rr S 


j r v^ f AC -^ *^<4 J 

^.ijj 


^ A^'-U, 4* J- ^ Ujljt|j CBL# 

Dhawan ^ •* W*. fc J> j ^ ^ ^ jUS] 

& ^ ^ ^ su^iji jU^vi ^ -,i j, » p 0 

C u ^ ^ & Saxcna (2005) 

j Eucalyptus spp j Anogcissus pcndula jM ^ 0j;jL r v j, 

^ -* ^ jUS * ^ -* ^, Po P u,us del'oZ 

j* ^ ^ ‘* Ju * ^'-d* Jt** ifiJi Xj, ,**ji oli 

. Populus deltoides jUAl JiaJl ^ CiLijSI 

Wv' j- jasai ^ gsLj, ^ |^ 

^ ^ JUll ^ ^1*11 <ik^ J _^j, J ^ ^ ^ p A wl^], 

^>V' WJ* J-ijJi cP-j ^uu jujjH ^ j ^ a]1 ^ 

‘j'jj'j ‘tJJ- 1 WLxjjJI 0^ ^ ^| 

-** l£UJl £l>t '-ijjill c_k^ ^ Liyl u^j .4^ IfcJ J JJ ^ J 

^UJ! l*SlU SjULJ JJ _ willjJt ULU Ur, . U. . j; ,H 
?UiLVl Jc. Sj^'j ^j^L-j^JI <iU£, SIjill ^ jSj , 

^'■ R - ^ (^"^) £-*^»jJj .‘Cilla-a S-IUa. 4_*_-ui Jjj£j_j 

(Marcia ei .//., j'— Jl ’i^V J] Curcuma zedoaria ^JIS 

--J^ 1 J_?U' ji ci'jj^' ji j>U eyic. Jj_^Ul JjiaJl .2001) 


^ ^5^*' .^XA-Lcaj' JjL ^lijj^J ^i v-llA^. i-j—O^xJ’u ,jl jjVl ji 

^ ^ l^iCoj ^Jul^ui ^ JJ UlS&M a}^ 

L5 ^l\j ^ dllA^.V ^j^JJ ^^ull Aj^uljl^iJl Lj^LiJl jl Addlxul ^jc. 

^ w o. : ^Ti JJSj Inl l i Jx-oVI ^Idll A ftl*iLa ^ 5 -Sj Ji*Jl AC-1^5 ^JS 

' ' ' .AJ^a..Aj>i j' 3 jJ ‘JJ- 1 ‘JJ^ ^.' ^=*-^VI ^j'> 


rr. 



: |AX« AjC J » 4 ^ 4 ! 


4M' Aa-Jw ^. tjJ 


.> totipotancy u ->*-> ^ ^ ^! Jc. 

^uJjaaJI <jj.i 4_uLu]| 

Ui. J^a ^- •■Sm a^I jj flaiSJj ^ 4*11 j^! 4^ ^ ; 4^ 1J 

(Debergh & ^ ^ ^ J** *±* J &* J 

-, -,l i C .. Ac bU5c« a^V' A^-'jj 0- £V l SJC ^ ^ - Rea d, 1991) 

C" ^ ^ ^ 

Hall (1999) 4^ 0^ ‘ Jj^' ^ 3f- ^ jj« lUuJI 

J _^ 3 cell culture 4^1' ^'jj C 11 ^ Neumann et al. (2009) j 
wW L’_Ui d,USLi jlSV <4*JI (*-■*) ^ C*A«J -«J , J ai ^ ^'jji' 

>«-• JJ*l» Jf- us .?,j4SVl Ujljx^ U jSJ .**—iSfl <c.l J J Jlx»1..)lj 

Cj!^ <1 jla lal <a<j>=uJ' j4SVl jl^V' 

*. -Ll U , Jc 8 4^u / C uJaiJl lliSVI 


.UlUJ' A>^i j>* ta* Jji-a «•_>=». ^laiLLJ j4SV' 

j'i UacnU J->'j&j tUjlj JAJ&J lAjj'at ^aU& J-J <_4'jC- ^ j»Sajll 

L^VXJI jUSI Jc- laA acUjj j_& j4SV' 

o-lUaJl 

• •• • 

jfA AjJl^. CjIjLaj ^1-liJL-Ajj A-cix-o s ’" 1T^ J ^£^j\ A^IaC- ^-U . ^ 

. »le. j ^a' jxh}\ ^ja A-iPJk. A^JUII CjIjLuII •jli lil Au-b^> a1' (JjLlu^aIIj 

ctt uJ» 

#L ^j jjill ^ AjJLL CjIjUj ^I^jV 

ji A^-iaJl c- 'j— AujlaJl v, ^Ijlj'ulill ^a*J AjJ^ -6 ! « k 

# j-ft-ill A_uiaJ djljLull oAA Aj^-^^' 

Ajjl^ill ^-S £J^>SLi]' Aj_jC.^cJI Cj'uSL— iaJl y 4 -v^ l ill vJjljLull J) lJAJ * 

jll dAjUi 

.Aii-Jl Jj—^aSL) .IjiiH ^JlC. j ^aUJl jIAaj Ujljlfill ’ 


rr \ 



MS ^ o Curcuma zedoaria ^4* l 5 ^ l'-"' 

* fii \ • *u JtliJt OijSS ** (1* ') .^' ^ 

' ' (T) .(^iljall ^lc- jjj-qj jJLia Y*l (J^la Jj-aJ b^-all u ma I I^ 4-C.I jjll 

^ ' r ^') ^-1 jjll ^ ^jj Y • ^xj l iiX fjXiyu* «-ljjl^-l -^j <jj Sb a l l <ia±um joaII 
^ fJi r * ^ l5JjjSj 4jIjj (^°) .(j4^JJ^° ' ^ ^b^All 

jUl ^ p) (^11 Ijill ^ ^ . . 4 rv J> Ji+i j-S— 1 ‘) 

.(Marcia et al. t 2001) o#J JL^VI £~=4>j ^j£U1 


'\*t 

V 

1C* 

>■“ 



X14 

J£ 






JjA-h* - AjC 


l£Ull 




jf-ij ja.V (jl^-« (> ‘^J^ 3 iXt ^ <^31-J' CjIjLuII _k;^ aj^ v 

.A- Uu .u J ' a^LxaII A 

;<=^V' £ j'_>* JU*1^1 j j^P*J '-hj^- Cy> u!* soa ^ ^ ^ 

,<ilSLa JjfLi -i3 ° j$-=^ J A-Jtc- 4_u3 dll jl^_a ^\ ^ 

i_Sj cllljUi!' ^Ljliij (jj-ua-' J^- (J j t rfT^H Aj ul a l l Aiij^lall <—Y 

# 0 ^jLuJ^ 4_\n| ' 

jIj^VI ^1 z> aj^i]l jjlfj j <J j > au I ' A-i-^li. CAjLllII jiaxj jlj£j <L j>, n f 

tilli &jjja]I gjj£ £-a (J^i-d AjljIjII L-iLlc-aVl jjj ^1 


^Aj £jjil]l aj!i£ Ji-o 4 jjC. jxdl jjC- djllx^iil |jiaju j <2kj\-il! dAjUill i ju^aJJ J3 i 
S^o ^xj V) oAA jiuj i V «^Sj .lIAjLuII j>ii ) 4jjC. ja jic. 

.ilia jUjyi A^jaS 


js ^2]i CjIjj» j n». j ^j^ll Jl (J-oilaII ja diljUJI (Jlij 4-fciai AjIac a^Jjj ^ 

.l^iXJ Cj yx Ji ^yy 

^\ CjLuI! jc. (jj! jj Aiilzk-o iIAjLj ^UiJ JUl^l .1 

. LUxa l^k-ljj jl jaL-jU L^j jJi5 ^ j! jaII j^*-j 


L5 1axaSi jQsyi jjia 


j' ^ j' 0 LujJ' l _j'° ® _J^-La JaxaII jl£?l 1*^ 

J] 1 5^ * * “ ^ ' J&Y vj^ 3 ( > *-Sjj jJu e^rkV' aSjJJI i_ij*-JJ 


vj^ J'' j' a_is>«!' ft'jJl <>> £• jaVI >*j (i Ua 

,> 5^V' J u^jSj ( V .^1 Cl:Luil Jc j ^ 


LS^ bL ^' lKI^ ^ ^ [At , i^-.n AuUo W 

JjVI .At j>Jl Jc J5j: cjUkix A^.U U^Ul ^'-^' 


rrr 




j^ 0-4 ^jc. 


<hU 1' Ael 


1 X 


LjU jjl\ 

1 


‘J'jjVI 

JJ^J' 






>1 

JU- 4 .- 1 X 


i 


(ti\ ciUiii 

▼ 


jUJVI Jidl 
AjSLJI 


T 


e^vi ^ ^iii 

» 


l-01_2kjl 1 silLoJl 

4 A-iX JJ^Jl 

idjLjajjJl 

(juajlxJl 


JxuU 


ILlo Vi 


u-jte 



^’jj 




I 


■ Ua-ll 


sIjLuI 




i 


ujULu 


# * T 

C l-U.J >- «..-^*i . «f--l . W| 


* 

iJjU jJ 


• (Joiit- 1991 ) <^-uVl 4^1jj JUxl^b k > i l ^jULi j^V : Y -’ 1 <-£- 







'jj 


-jau^T 1 ^j .A AjjuJ* 4 -la.^al'j -( »'w^iajV' Ajl*J l _ 5 -^ * » * ‘ 4 il l ^Ac. ^J| 4 ^ - 


ifcl 




ejaa.V' <ia._vJ' IJ ^4^* ~- ^ j-<J' Lj'Xki] 

^J' J_,S’< <1^.jua!' Munctaka ( 1999 ) f-*-*- 3 asj .< 4 a£ 1 a 1 ' cL>»r^i 




4_ij'Ji]* , - e Aa. j' ,- 1 ^Jl s LiSal' ^Jc- e jAal' “LiLiJl <_jLuij£l ^a yjji^ 

^.i-». t , '_ , 'U^.y ^jiUb J-a' Ja)' 41j AjAaJj ^ ^JxilLlj l a.^X' ll 




w . .Jj^ 1 ^Jc- 0jla\\ ^1 oljikll 0 v^*J 

^Ui >jj ,^j'j_^' J jlv' - l b ^_Ll£il' oAlc.) ^ LoU 1 jjA l-ixAj CjILls. aja^j j£j CiIjUII 

.^■M' ^ J-^ 1 ^r 3 ^ l^a l$^u Jjt 


£j3VI ^ CP ^jljLui! jluSI :Vji 

?y\ Ajliill ‘A^_'A»L« Jj'Jui ^HjV [c.jXlL iJja Aij^iaJl oAA jf"' 

c '' '-c J j ... ->i x.:' ^5-4 -4-ai oAjc»._^a]I ,ki.4:i <ij^li]l aJA Aa I^I j 

—^ '-aAcc. j . A&C s — ^'-41 (j-o (. ji oA^.lj sASC ^ja ji 4jxlill 

4 ' J JJ -S^r—^ j' Jr^r *£ J 3 "' l$-o'AaJLJ >jj t_L«jllo JjU J*-ajj <njUJ 

-.' JX-: JJ~- Jv: j111 aA__ >- jiV' ,_>a v.:• -» \ j- i l' AAjJJ (J^aj LoAjc. j #> _£_p.i «J* 

••-^^ , PjiV 1 Y -> AjA^ ^ ^ c. j=JI JjL jjlfj 




• _, 




>4' — _U^J Alcia. JjJa! (-J 2 . ^lAaJL-il J^ajj 

-:J 41a, j ^L_J' ^Jc. ' 0J A3 1 p^JJj ^ 

C J>4' ^ J—' w4: ^ Ji 4 !a ^i’wAaVlj .^' jj ^ lj 4 V- 

5 -~ J^* 0 ' 4j ^:ca. a_ , ^-^H j.c£ ^4 c-ja. J-axl-l ^jic. ‘-jUj J?*^ 1 
J:-^' 1 1 -> ■^• 1 4 ’j C"^ 1 J-^ 1 ' 3 >4Lp jx4 a Ac. jl4] 

^ '-J^J ^ AIj'Jla Cj'uUII aIac. 1 4itL^a 


'—4 vjjj- 4- ^4'^- i l u4a 1I diLij j'-4V 




rro 


J ^Sa]\ OJC. J 


Ati 


jj 


J* ^c- ^ J&V| ,K_ • * - . 

J ? ^ -^'j v^U c> j^il 

. 0^1 £>S Jj .£ J>JI *>JI 

<> Aalu OKU jrUlIj ^ fe)jJ _, 

013 **“” ^ ,J ^ Ul <““ *«bj 0= ^ ^ ^ 

>> M l*d V! J ^ ^ 

^ -** ““*" ^ o' *-» .> U^J > vlMl Ja 5 L-I HJM 

^ J 6VI *>JI j. ju-l ja JJI Jj U_)| ^ ^y, jji 

(Cordoba- %To Jj ^ aS t* ^ ^ ^ ^ oUujjiil , 

> ^ u,j c.buii ^ ^ jaa j dii ^ e , a/ > 2007) 
^ ^ bui. Morel (1960) c4J ols Aj a ^ jj j i ^ yi jUul 

ii-. J UjliSI Aa^j iS JjV | Oblai o- ^iV! te Jo ,!_,. „« 

^ Jo W-*JI H 1 **bj flAiial J. oVtj .Siwlj baiojo. <«5 JWUo 
.A]jl>11j ‘(Jones, 1988) i^UiJlS cdjU]| ^ J£]l j-lij) j c u^_, ^jUs 
uil^Vi ,> yii« (Rout ef a/., 2006) <yjl obUt j. jjaJlj j^jij .jajlij 

-s^" ^t r kjl Jill _ ! ■ ^1 -, I , ’ J ^jS Aaa*i IJj AjjjjSJIj bjkill J 4 i...jj.U1 

■Uaia^JI ^1 0jS Jo IjLuC I ,(f-t ^ J JSLJ) j_J| Jb 

: JJ U lL>JJi il| jjSjj Jil Jo SjJ^. ji aJU. AaUaJl ^liUiU 


•OjJriiLj l§UjL_oj J^x-o j* ( _ s Jc.i A_iaaLoijAm]\ b^liJl ^ L.,ot l J b. q ^ 

W) O-JJjiSl Ulc. jxJl b^ujl ^ JaLiill .Y 

,c5j-l»JI <ilc.j l^jLi ^jjl j| .il Aj.l-k.ll jrlSjl Jj villj Iajjj 

Liu A.ix j" . L^LkJl J djl \iij^ jlixJl ^y* JlxJ' jjSjlll JslUj ^5 r 


rrn 




* c*"■ 1 if- ^ j><J» JJS] : r -’ ^ 

Ijjll AalS - 4aja^Jl l&jlj&jllj 4-ul jjll jSjaj A^.V^uJ' ^ 

_ _LiJ 


Lxsfc . .**• *J 

■ — j_ J.-' 7 - 

EgaSSlPfiL: ^-1 


Kw-.* ^ 

tt rT 

v' •«■ . 

y 




1: 








Ajc. J 


AjjLuII inljj 


JUlil JA **£-*•« ^1 ^ ^ J^, ^ t 

■is^ ^j-?_^_pui ^Jj^ll 

Jjj V-JJ^ 3 ' v> u>uj! ^ ^i]i 

> 4JU OL3U g 13] *jisj Ojj j, ljH j, pUJ , 

^ ^ ^ ^ j u,>^ ^uimi 

SJC S* 3 ^ Nascimento c/ al. (2003) 0^ -Uj .(Valero et ul., 2003) <uil?Jl 

6 3a J-j .cjU-jjaill ^ <JU o-LLLj Cilljj Jc. J<a^V» 4*1 jj ^ 


.o-jjj* 11 ^l^isi ti^u cjL£ jA i jl ^ji^ji iu.^n _ ^ 

M . ■< JXa] 1 ^XAflJl ^'jjj (3-<a3 # Y 

0 <iA.yikii j^l ( a-oill Ar.1 jjj ei—a3 ^ <JjljaJI V 

>Ail' <c.ljjj lc._fcil<a CjIjLu ^q <i^jxJl ^jaVI i i 

.^JlAlLoJJJ-oJI 

1. *• jJ^ftjl r *>aflJl <C I JJJ (J—a3 ^llal o jlai ^aVI CjUill jiaj j*j # O 

. ( -*‘ - ' ^jJfSl jl 3* AjaoI^jjxc (Jjwvvll # 1 


<C.ljjj (J-OlS A-LqaI <_£JU ^LuJl uH 3 3* J».Xj 


r^il' ^.i^. Sjji-^a 33^' d*113 O' 0 ^rliil 

^■■■ ^ 3*^"*^' ^aJJj • b Y O ^Jl U jlaS J ^ *3 o jlc- l^Jjiu 4^/i^ j^l 

V —(J£-i Je ■ ‘■11 JjSbj ,4-»Sllj JJr^ t . >'l> 3 <S-lJj 

• WUj ‘‘j-j J* Jj jj Jjjll ^jjj^I^JI CllLila Jc (^ *. 0 -*. r <-5>^ 

-^-5 O'jjVt _J-'j£j J_Jjl_LO ^ jjjjji jl Ja.l_j ( _yj^ 3 ' J ^ i , ‘ , * a3 ' 2> ^ ‘ ' nl - ] U 3 v ■ *>J 
^ ^ , -..^-r;.., Lj/ ^J_l!I Oblill J'jj 31 ^ J '^ 31 lt 3 . 1 ^ 


JU.1 S jjjJ* Grout (1999) 0- o-^j r Sfl cUi 

Dale & 6- ^1 

l 6 ;lf- Jj,..->-Ji jLcj ^j 3' viiljlull ^ac.j (a jI^j ; i-<J' Cjh <S^UJ1 Clieyne ( 1993 ) 
.(> -1) fSj Jj^a. ^ jU^vJ' eijU3Uj ^ MCMV 0-“ Ujli. 

jjj £j_>=^’ J'jj^' - ^ L^Ic J- jjJl ^sji 

U ■* •'. liili 5iM*J jaI]' jA t-Ua lu Jl Cj5_^Is o j. ^i-%1 1 A-0J^Lua 11 tiilj Lai isj.iLu 


Aalli O j}' ( * >A. > -^‘J v_S^ £ JJJ .A j o /l iuJJ-ftl' A-oillj J-jjjill 

4_ixlj]l ( a - oill £-jl ja£> <aj^la ^Lj <auLill £- jii')l\ jLlS] ^jS-oj 1 -A.IaJj ,5jL^yi (JA 

_<jsLuJ| ^sx]) jl 


jLoj ^ul' j jl >vl l Cjljljj SiC.j (j-dill ( »j 1 ujj ; 1 a 1 I ( v>«k (jjj <53iaJ' ; 1-1 

.Dale & Cheyne (1993) ^■^•j ^ MCMV cpjjP t> lS-^j ^l»5i 


, - Q.ll ,’A\ n y r 

^ ^ "' ' 

CjUUI! ^JlC. 
l^Lalai 

Cj^C^ULJJI jjic- 


^ A 

> A 

H • 

♦ ^ 


£e 


VT-..1 

To 

1 . T 

n. 

VA.i.r 


^ oA 

^ OA 

Y.£-V1 

^ T 

Wt 

W£ 

r.t-Y.o 


V ^ jjilj ^ J ^Vj 

-^ wa * 1 . J a«* .,.i. J ' e-j_Ja11 sjlji 4_C-ljj]| 4 \|.K ^^lal l pij$JI >- 'P j 

lU*J' e -P^' jM ^-iUSn ji OjLJI p j_jJb Jj> ^p- 3 

^ ^ ^ ^ ^ £j*M Ji£ .(Bhojwani & Razdan, 1996) 

l>- c 1 ^ ^ u-Jjl Morel & Martin 
j- Ji!.' 1 0 T *j— ^ o*j>jill o-. Dahlia ^ 

^ JJ ^ ■*** ^ O* ll* jbUI .>» ii» 

rr* 


, 6.1 


J ^C. J JAIa/I 




•>" ^ t- ^'jU» i-cljjll 

^ ^ m ^ ^ C^J ^ JA £ J>U« 

A j_A ^ <*) £jA>' ‘A 1 ^ Aut 4 j_> 3 £>Vl jjjS U=ji J J^x, 

jA-j' A* olA J> <*s u um Sjji^ji j_^Vi ul ^ ju 

jjA Ajc Wjj . A>J> rL£i ijU^JI U5UJI ^ A£)| A Utr-J .J»is 

A -^' ‘-‘- i£ai y A 1 cs-iua Aji v ji j <i. U ^u-,n ^jisji 

AM 1 ow ^jiV A uA Grout (1999) aS* A AA 

-'_^jr - s ^ ^1 ^ <iJUI riLtlj ^J£]| j. ^JU]! 

W^ 1 ^ 0^ U“ ^Jc ^ ^j]l Jc diljj .4^1 jj 

J*-4j *4* (^ J-*j J-* <-?^UJ' CjUUiil ^ j^kJl j^Jall Lj^Uilj D]sJA t> 

W- J^ 1 ^ M- 1 ^' 0 J-kSj f-o \ Jlj_* Jj-Lj 4^*511 J-^3 

JjS J- 1 J_>^' oK djULill Ja. jLu=J ejj^Aa t^jjaall J_a 4_Jli CjULu 

t llxia x% U jliSI ojlc.1 
• ^ -/ « • 


jl^AJ l 5 ^'J rosette jji-^' klAjLu]! 1 ^_9 Ajjsl— o dJLiA 

^ ■ J - V| ^J '-fi yi£J oJJJ ^£- 1 ) Alinas [jjjSj S-l^lj A^.Wu ^j-o A^jl^. l^jlSj jljjVl 


*—Jjlll' j-c AjJU. CsljLj ^ Ir. J H j A.-^'i ^Jj # jlA jV^ -^iC- jjL-*il] Axj ji-w <JUcllJ 
<s ^—' vlj'ajlSJl jxil ^^^1 1 j| jaIIj A_iic. Aiu ^ l^lc.1 jjj A-Loll!l ( xxiiJl 


aUI 



J! -^ b dj jJj Jf-ic. jU^=J 0J^dJl ^J ^lVu ^aj jjiiJ' Ji« 

4 -caJI J^fit Jj C ■ '\ ^ jaV' 4 JUal^’ ^ 


JJC. ^JitijjjjJ'j 4 •' ■ -o-ol l ^ -v -■ - V' 

> ji^J> jJL J 4J^U' diUldj^ ! J VJ .^L- 

-r'—aJ! jjc. LXlJI 2^ ±J.j ,2 jjJI 2_^JVI ^&'jj i> ^ A^jj^ 11 

^ Jj dJj U.JJ H 1 > t ->> JI -^’ b - 



i > a ig- j 


<±k±>l\ j ^| 


JJ 


CjU> oJi j* jj> 1! Grout (1999) j George (1993) JJ t-^J 1 u^j .^UJl 
j. <JU O'JU Jc. Jj—J1 Jj^ Jt 

.ij-jjjill 


tuMH^USA* IjJ .Y 

Sjillj *'..A i CjDU. A-iisl~ c-LkLJ o - Jj' Robbins jfi*j 

j£] . > S r V Jib jl£j J JJ J ^ J 3 r Jail*j 

C- jiV' C-l3l£ ^ <£* J J>^' l- H *. J j Ji^Jl c- 

JJ ■< . : ~ ' W ' vlilj A*_J dl3La ( JU a ) (_£ P' ji^-o <LGli3! 

L. ^ ^ > a " i ... \V r hitC ^ llaS *‘'\ Jji aJ jl ~*v xi l ' o-l^J Ajlllll Lolc ^jj jkfcjrJI 

J'jjV’ viably Jjj£ -^Vj Stcllaria spp J* <** •. ^ ^ u > h ^ ^ jjj 

$3A p■ ■I^.’l^ 1 AjIAj Jlljl£j <C.'j^ll ^j-o -CL-u ^jjp-oll c j^JI ^lc 

,a-cL'' JLic. j^ ^ i ° ^3 LOO fJb-M -^J Si5 Jc. 3^-^' J^*r^ ^ijjiall 

•wi^—c2 < _ 5 -A£ v-q aJjLmj 4-LiJ ^3 ^\.J)}\ CjIjI.ii] ) • .O (JjLj LialjJ' 

CjUi^^LaJl 33 j j 

v.^ ' *■—fl-Ca-oJ^ j^>a».\ 1 jj£*jj ^ \g. j^y’iH 4 p. j. .| . oA jT» 1 

.^Ujl» J* Vaj % . .o JaSjl, jUVi ^I^Lal - T 

• ^ ^ *cA-cJ A-liJ ^1 lI^J f ^ a <L 3j j^j jl j^1l-jI # V 

j<: .v-'Ji ^>Vi Jc. jj^ jj^s: Loo ^ r_^i i^j| 

Lupinus ^ ^'jj J- OHU3 c Uu] ^ Ba H ^ n t 3 ^ J 

More! '“''^ J-s ■ JJ o^a JL jiLaij polyphyllus 

^Ji <1*11 ^ ^| ^Ijjj Cymbidium J5S) j- c 1 ^ 

^' JJ ^ ^ - Uiil Murashige & Skoog AoU^V jl£j .jJJl ^'j- J 


rt ^ 


U*XaJ'j <C< 


JJ 


MS ^ ^ V ^*> V*U> ^ JJJ 4 ? ...-,^ 

^ « JJ r' 1 -— ^ ^ ^ ^jjJj cAuijS^Ji ^iU^I ( ^u- 

->~ V ^ ~ ^ —-^ ^ ^ w-3 .-v jlSSy V-UJI 

*--“-** '*“ = ' - ‘^’ r - “■' J* Jj’jI. -it U Am\£a\ 

—— - -' S - ‘^-' , * L< C'^-’-S J- <JU CAjLj Jr _\i 

w -»*- £-"^L*> k±~OJ*}' .vr 1 u'< j, ^ CjIIj-uS/uJI JL**jJ 

■*— —^- J fcA - —''- wL1 - ‘ f — x - 1 - v ^ a -' •— £ JJ J-l> J*J _5_jjl J ^Jl ,.'...I H i 

w c ? Fu$jr;un: oxysporum f. sp. Cubcnsc J*i* ^jL-j^U 

^j,j- -3 vIj'jLlJI ac7 jj j SAci /j ,11 &j\ l.^l l 

j-L' j-i it.-' j «—: Li wj s—. a.i )1 JLJI ^5-^ 1 j - ^ >q » 1^Lu Y • • # • 

: J»^C’ •' w £LJ JJj' ol' ^ lAjUS] >jlc.L)j Aff*-*-- 3 *'‘a>'-i^ djli CLul£ ^jSJ 

.(Bhojv*ani & Razdan, 1996) fV* viiHUill <j jL^ -u>.UiJ ^j'oj jI»iIJ *~*j\** 

A^Lill ^i!l At 

^ j' -^- - A : - -»1 ' CJuLul' r ~»^ 


^ - 
t 


11 


Aj 


^ J.HS J_! > «>j W-*J' J-2»2 J > W £>V 


<. . .i’CK ''.’1 ^ j, UijE»_ t J.n*lji. J-jj jbjV ^ 

• O J * W 


r _r ' ' 


-ai- 3 j ' J ^ 






, C- j>J' *■ >^j' ^ 


7 


■ .- ~ --~v 1 ^ 


~ George <fc Djberuh (2008) 3-=rJ 


3 2^ : ' a- '+■ 

,j«JI .^' J' > > £l ^ 

■ t L 'VI c- ,! U 5 JjJ' c^A 2^ j >2' 

.shi'ut culture ^ 


_r 


•£ 


a *= 


-J£J' 5JL j 


' 1'x, J22 j^V> > =->-' 


j- 

r 

- VJ 


_ ? ic^l_' 2JU ^ ^>11 

lU’£ Lzj j m <JLJ\ 


rt y 






<uUll \^\\j ^| 


jl ^ij J> J Jill UJ^ v Aw ->W^' jA^' sw uA- ^ 

£ JLlI JjS U <k^ J jU-iVl j (•c-IjJI ^ ^ lj lA- ‘UjS <1x00*4 

<ili Jji~ j> J Ji^Jl J i> ^ lijj itr uuaJ| 

^ <M Y JJ jL-a J- < Sjl jaJL <Ul*-Jb UJ J uA-* 1 ' A >*S jl*j 

Arora «jlj»JI A>> £- ^ ‘^■ Ls ' 1 J) “ cL ^V> Sjjs J 


Aj ^ <-•»*- JJA> t> AjjUII i> aJ>*^uJ' A»U1I A 1 ' L5^j .(2003) 
*Sj JLill J US J^l J £ jsVl c> <J£ Je. lU^ Ujucj . J^al ^ <pi- 

c-jaVl eAA jl*J C-j 1 w' l jS j Tn . J l J 4 4_illc. ujl jjSjj JU*JuuV < >u iS (L3) 

4ftljj Jc. jL-ajSV' jjjUJ* 3 ' ijA* J lJ*-AJ .A* 33 ls^ lS J' »>• ’-A*JJJ 


1 4 i i >1 -n. I I ^c. I jJl ^Jl 4 «1 . >iV\_] AaxljJl f tAall ^al 1^ Uj I ( aJJ (_Jj iviA 4j*lill 


.•LIU1I a*>II 



c-w J-A 1 Jb i Ji Ac.‘jjU s jl jiii cAjLu) a AH A 3 ’ :1 '"' ^ 

JL**U Ajxjjj t-LLx^V' (>• juSa* 4 -*^ 


rtr 






4yA±t)j\ A£.ljj 


ajjUJ' <—i^Uiklj <x.Ull ^1 £ jl> <LiSUl £ jaVl J c «V,^ ? 

Vj 0^ ^’j S 1 ’^ £jsSm (jjSj aai Aiuli ^ cjUkio 3 ^j3j 

.BA i> Y j^J 3 i^- 1 ft- J (°-1 ^j L&i) (Jiijii' ^ US JikL-j 

^jJ) (*-1 »jU-*-<a Jac. ^1 jxUL) l^jls Aa^s'j CjUxXx l$J £ jji ^jlc. JAic. J 

' ^ i Wi... < ^ l—LA^ VX . 1 ' ol^Ul U^ . j- 1 djUlklx _j 'S J)"' 1 ^JUaJujiVI 

C-^)®S r ' Alii ( >1 aS AaUSjxJI £- ^sSM (j-a Aja^)3 ^J 3 "' (_l'- <a3 i—l*—oJl (jx tjjSj 

•*x (Uj_c P ^)SV' j_jx aac- ^j-lc- l^-ix (JS (_g^U i el^aJ oac. A • iijlJkAx]' 

^a 1»' <i-u£ ilAjliJ ^ISi] ^-9 Ajc* j^\ <JLsk AjJUlo <L^)Iall &AA # AjA^. 

/i lAU ^uasu JLaaj^Aj ^Qaiu>Vl £ jiSfl £$A jl CAjLu {juax .J <^3 Lo£ 

w - l.«Q A\C- c ^XlaV' j’ */'AsljSJl (_waiik ^1 AsUaVlj 4(jjL_>A>J' (Jio _>Uil 
<JU jjjSS J JuV aUa]> ®aA j .j/wfl Ajjj Jl «dlj AU Jia g- jftI t> ^is aac. ^ 
ji d, V ...C J V' w u^*j Id (_iLJaj aaj i jji?Jl JjjSj Jaalu ^ CjUxuSjIw]! i> 
MS ^Xci ji ,i.U jjSj3 JUdUlS Alull ^ AuaxJl c ^UVl JySj3 

j'dSI f x.\j3j S ;j -dll II J^i jjx aLj^I' o^a jjldij .AjUuJI CjUUII aJU 

Ai^aJ jUU,V'j Ulc Aa^iJ Aaa*UJI 


Ua ajSjjVI o’JU jUS) ^ c 1 ^ eiA CuiA ^' 

^x ^ ^ Moral 

^ s. ^£ij: d^jS: ^ >-j C ^ 1 J ^ Vl 

dE ,j& .p Jtocorm ^ W- jll*l 

da u,is d ujSi ^ ^ J “ vl ^ 0jSli 

•j* Jiuj »UJU fJ i 3 V d 1 !? uj 1 ^ V J jj 111 jA 

uufii ^ Jj dd ^ ^ ^ ^ ^ 


rti 



r% 




* U t i l U.1 .U 4 1 (Jajjill CjIjLlJ A-*jiloll cUaJiVl ;0-1 Jltl 

1 ^ ^ ^ljj» i-jU CillkLul J3j plkiVl Ji-ul' ^jJcj t(jLyll <ji) 

,-Jai3 CjI 'ijMiSjSf 1 


vliLsjlu. Jjjt JLua. aJjLu <lii ^aill ^Jaji ._uSI jail sifc 

Neumann er c-uSI jj l*i« JS *| jj J) ^£1 jill 

^ a >* ^ ^ jJw Cymbidium ^ u_*A- £&] ^ al. (2009) 

*jij>' <a— uV' <c-'jj (j* »_uSIj3ll oOA ^Uj] lillj ,l*_i j£jj .Jaii Jj--' 

£>Vl oii^ 

J 6, t r* 5 £ J*> ^ *#M» £ jfrl ^c. ^Jic.LJojj > 

U. <*-il' SjUJi lu£ ^ Cx^ cCjUujSjixJI JL-ali. ^lJI y& 

^ £* j\ «La <l,UI ^ill <11 j) jgj ,_^11 

***" H'-J y- j~i~3 Uij .(Bhojwam & Razdan, 1996) ^ ^ 

t \^\ Sj. l^ljji ^ jJh j, ^ ejiV i ^UJ * 

rto 




AjjLu 1 \ 4 -v ix.\jj 


yiJ ^ " jiVl ^ ^ ^ Malus J Betula j Acer JU S^l 
(Thrope ef a/., *i*JI jO*-J* g» «S5 ji u»~_h ^ t jfr\^ ^ ^u!l 

iUUJl Will pi I <11 jl o' -Vj ja .(Harry & Thorpe, 1999) j 1991) 
jSl Yucca pc j! <pll SaUJt jajinl iJUi jSS (J ,-,l-,,-.,< J -,, .« , 

C- jsV ^u]| CiLi Lc^ic C.^si ^]c. 

J j- <pjU v ^j§Vl ^ A^ljj <iu ^ <p:u]\ 

j 1 ^ cxi^ jt ^ijj^ (JjSl [^u 

As- o-lcli ^3 Jp-jj o^iLbo ^jc. «Ujjl-.' 

( _ r ajj-io!' w waa-aJb j^LAJj jf)}\ o±A> j .\^a (jjj (jjjflj]! jlp.S/1 ^ 1 .'» - -»j j 

jl£ (jJj .A-UjLl ji A_lJo JO I j.1 j-Q <Tkj\j ^jiVt djjl£ lij La joJ 

SjjaLx-a A_Lolj]l ^JjuaflJ jSLaJ A-i^JajaJl jS^M L>^ A^l^. 

Jjlu-c ^3 A-1 aJsjxJI ^J^Vi (jJj£j ^La j' <J* O^Jl 4 -i^Jj b I$-JoIjj SjIoIj 

#( *bl5 <^jLLq lLAjUj ^HjV aJuj ^ aIajLL^aII CjLj^JI 


A^LoJl iAxJ! ^p!jj .r 

1^qL^1., i; 'j j^ill c. ^L^LJI JLaxl»-ul CjIaj 

>-< j£j ^LSaSI JJ «sifc jl£j ^ VO ^ cLUill jLSV 

Jj' dul£j Jo U-a aJj^I SjL^J! 

^jf-VI CjUj 5^cUJ! ^ jaVI JJ± Oi^J ^ji ^JJJ ^-5^ 

NAA JUxluit ^ s ; ,.„ jjiajiH Cajl£ .n tV J Galston ^ 

O^J jji=Jl ryjza AJiU Alu JU*^1 2-0 J* 2 - Ll ’-^' ^ 

^Llc ^J! 4*1 jj -« : ^ :l!, ^ ^ 

c > 0^ SjUc ^J>JI p>Jlj 

.( 1 - 1 ) 


^l-LL2w ’ V-J UiUl' 
L^_* aLJ' 


r£"\ 


JLtC J J*V 4/'j 


^VsuiijWn,^ 


^LrJU jl!&V' 


A ^ // — > 

> l. .»€> I AjSlx4 


<!uJ <xJj i" A\lu 


- ^LJIj £-±_y* 

. .ill 



* JzJr^ 


_ij 4-ljJl ^jjju 
^Xil Alull 
vIjIj pll 

sIjU j-lll ^jj ^Su 

aIJIAIi >^Jl 


1 I 


aAjLlu 4»LU -J' '^% 


* 4 



c- UaJjV I £ jl 


.(Georce. 1993; ^c- Ja^V <j 3L»JI .iiUJL> ^JaLlaJI jl5£] 

^Jfcj ^b*J <£jLl-o Jliljlfi ~'^ V J Ajl±L<i]I Ja^irall ^)j£i ^q AJij^Ul oAa ^£ixJj 

-2£- ^Ac. J ^l£x] £-c «-’U" ■ Jj<J AjJulilll 4ijia]l 

V 6 — ! ^«i]' f'-^kl-J ^jc.j .(Bhojwani & Razdan, 1996) J^ 3 0 4 

^-t'jJjl' •’-UJ ^ c- jj—J' f- j^d' ^Jl lV* . J .IxJj ^a—; ^ 3'^ c- ej^J' Jj^ 3 j-^ 

Lis' ' ,jj-d' A—bj A: 4V. j-". .VI 4_i-^ 4 -,^-. 1 j ic iac. jifi) 

3 c'j^ 1 -'— 3.' J 1 —^' r^ 2 ->3 ^ 

yij] 4_^X; £* 3 ^^. *0^4 AJiac. 3 £jjj j»j #aa.lj 4uaU-' iiic. 


rtv 







AC I jj 



i> ^ ^ J^ra] ol j* sjc ^ j ^ i^jA\ 

.(^-*1 ,»S j tjiii) tjUj Jla_i ^jAauil 


^ac. . t .‘ C ' . ' ; Chrysanthemum ^aaull aixU kc. jj-a jl—all ^ ;V_*\ J£ji 

i~jj. ill JJJ->jl' Jau UjlajLull (jJ-<ull , jSj t e.llaJu'VI (j* ju£ 


oL*JI <e.ljj ^s-3 ^-» w~i.,.a' l ''-lull dilijSLa ju£ (j-ui 

^jic. ( _ s allJ ^UaxIuiaII jxull LllLJilo j &Jj -1=>^ *- ll ' j=^Jj ^J-oiai ,»-aillj 

V jjlx ^oill dlUklo <>a uJLja-all jj£jUl ujSj Ulc-J ‘ t^ - ^ 

Chrysanthemum ^ ^ul US CaVUi' e>^*J .^=j^ ^ji ua.# £+ Aj 

^jkll a UjX JLlull ujUkio J AiU-l UJ J M *— 11 ^'jj 

J^uo ^Uij| U ^Sl ^Ull ^ail 4^1 jjj Siasiai CaljUll J1JC 4ia 

^i'jjll Caljoiill a-^ J C5^ ‘^’ ^ aj^=a' 

(George, <JLJ1 ^*JI ^Ijj ^ aJjUJIj ^^1 <Uil' ^'jj ^ u_& 

^ ^ ^1 ^jjS: 'jj^' Su' Bhojwani & Razdan (1996) j^j .1993) 







Cjlj <>.. 0*^1 £jjjj <fJajxl' jaC-'^Jl (jJj^ 1 i_sA! -ii*Jl -tl^* J 

J_^l >*-•-> ^jx <iliLx ~Uj ^jLiUj < ^ Cjliill ^ <-—ftil=»_oJ\ L_ ')<± J^\ 

Jjlfj i£]Ua j£3 .^uJHJ' J* o J-^4* j' jUall 

<_uJl£ j^Sl pic. ^Ac. J^*J' J-^sj '-^ ‘^4^' ^ SjAltJ! a ^> ^ 

0 ^a ^Aklxjj .(Cassells e/ al., 1980) Cy° ur^- jj 

^ 1 -. .* VI c ^uiilsJlj * >~v '_*!l Ailall ujl_jj j-o 4_noai*Jl djljLull t _jx .3.1c. 

Jlx Jj'JLull Jx .lie. jU£V ^ jLikj 3^=^ a^A ^■l a a. aTi j 4j,.^j l 

■^Aj Solatium Tuberosum, Vitis, Salix babylonica. Araucaria,Hedra helix 


j-o jjS' 1 At 0 c j^ 1^° - La -^ 4i_>l=Jl a-^J <$_iLix 5ijia 

«■ _>?J' '^A £ jjj SjLuJI jxxll ^ jJall pC. jJ' <11 j] A»j ^U. pc.y. 

SjUxJl S-lC-Lxxl] CjI \j . U^ j l im l l 1 jx <illc. (J<aa"uuj ISj .p£-lji!l j^Iij 

jjLi. Lojxc j .jj^Jll 1 j»j <Jlklx!^] £• jaVl <*i.3 ^ (illi a*_sj .^c-'jjII -kj^iSj <ixill 


J ‘■‘S^a_^<u <Lx^>xj ^Lul' ti.il-i Ciliii£jli-Jl ^jx iJl^Vl '-^ 


• Jaj jallj <ljl _>i3l cJiLo diljluill '— ■»' jlilSV <LjlaJ' aia 


J- Zr~^i clk-iyi (jx jiiS jac. jjJc. <ji tilli jx ^..Vu 

a^A jx: jaLJ SillLxll 5J1IJ^ll j^all JCjjU^j ^uiUJl 

Ja Z2C. 011J ^uaAjS ,<ixa]l ajlixJl j ^jXa jL\ ^ ji 


^ £^-« JOC. glL ^kVI 0 ^JIj ^>J1 ^jftl 


^ j' J^x<jV' J-o ^1331 Uljl-a.x Jj <niUJl ^IjJl jaj 

V] <ixil' SaU-Jl ^xS ^Jc Jxx: vTj'JuijSjixJI J ^ ^ AAuSjty ^XiU-1' 

^ ^ t = ?5il ^jj M 2 -^_^ <xxijji <x£ii <iiji ^ ji 


clj’-j UJ! J\ 2^. J 

UiUlU jrUi'V LjUJ S^UI 


141 <jjU£Jl Ji^i 
oiA AoxiUJl _^, , > ,-j 


JUx-U jl 
Dikegulac 


^ r j£aJ' uc 


l£UJ>5^—iVl A*\jj 


Sodium dikegulac *> '-- • J£jj Azalia 

f iuiVi aac ^ ji=d' jjjiii ^ cikiVi Pji> ^ J\ 

• (George & Debergh, 2008) <ij^ldl 


jj#\ 6 - gjftl 0 rfjS 3 .t 


sJ-^' ^U' Jjill j* oUuUai <*1* ^ 

j-^Ji j-* j-&j ^.lc. ijuj ^_s c±£.jjj jjiJi Ci^jfc 

j_hA* ' • C 1 ^' J** ‘t^ 1 A- ^ UJJ& -k^jl ^>UV' a_^_, 

jxiJ! J^sj .(George & Debergh, 2008) j>di»jij j_« ^Ic. J>Lk ^ jj 

o' j*~° j' eiiLiL>i--o jLjSV ^Lii (JLat uJ «£ djULull eiiljalJI d j^.1 ji <J*l£JI 

J-« ■ nxi '-■ t - , ~ ^ M-as i(Harry &Thorpe, 1999) jja-J' 

Jajw <-J j^j Kaparakis & Alderson (2002) <43 aij i( »bU _^jc. diLJUJl 

4_UJ ^-3 d^-JL'Ll<c Jjl tijALaI' j _j jA.) <12. Ij j <.L^k V' i 


TDZ j BA 



/ j i \ ^1 j 11 \ \ i ■ ,ii 4 iJLc. ^** 1 1 ^ \ ^ If*- 4 a 


^5-2 C - 1. AJ o _jJI vJIj^aLlIJ La JI 4 ^AC. lill £-Uijl JLjjAj^. Ua"k Vj 

-S' ' -■*-- < v Ji2d' ^asc. ^Jl£ jal/^i« 0 >> ^ 5 ^' ^ *4“ 

JJ-S ji ( T-" j ^5j J J > -v 4_lnJ' 4_)jaJll' ^jljj J^jj 4-i^i l _ s J) 

cJ' J Jjj LftjjJaJj a -^s'l/' Aj lajL uV' jil 

la] jUiiLJl _ji ^i^JI jjVj s^V' JJ ^'j-d' 


*^jd> 
C', 


»ja'_J] ^al 


Li . *■. 


j iLo^ia j;\ £-* J-a1aJ' jj- aj Ac-ljj ^ 
J.J fji: JikJl Jja.! j'^la saf- j j^i ^J .CjLu1£_AsJI J-O 

j' oaU u jlja) ji 4 4 _L^\M J_- ^<11 t-uuli* J-SS ^ 

; r n 2d^V' u& >-4* -WdaUl iaxu al_^o 


ro • 


A XiC. 2 




"JJ 


j ^JaLoJall cl)^ 

<lxVt jrl^) jjJc. TDZ j BA jjjIj : X_x 

.(Kaparakis & Alderson, 2002)* 

^uyi 




<^V' <jU^VI % 


-Uc. <jU-1.„V' % 


... AA. *1 

— 

— 

• bT~ 

V.X Vo.. 

— 

— 

0 

n.v vx.x 

— 

— 

\ . 

O.t VO., 

— 

— 

> 0 

^ • « • 

• « 

— 

— 

X . 


r v 
• 

rA.<\ 

TDZ 

£.. VV.A 

0.0 

0 •. • 

0 

r.v vx x 

• 

£ .A 

m.v 

). 

£. * " x. o 

X.. 

i. • 

• 

\ o 

£. • Vo 

n.r 

V.o 

X. 

3 —" Jr*- ClUill 

J^LlaII L 

i>° «•_)=*■ 

JL^uSalj *Lulj 
• •• 

lW^ 3 ' j'^V* c 

iljl atJI 

wilj A-iLaC. juxj ^ 


OhWJI djjA^ ojjjjJa J) db >*JU 

_ a 

l£UJI ojU SJ»jaJI CjLLLujVI Ljljjau 


ro^ 






\*T- 2 I 


^ IjJ .c£ s ->* w ^ ^ <1U ^1) L^UJl S^l&J # T 

131 U' v JjjS 3 ^ullS 

S^uILlaI' jjlC -LL^laJL) diUu AjJ^JI \ 1 ^j-.lKU JjjSj 


. - ^> J^C - 4 x. u . ) Sf' # Y* 

t Aj.W \\ y 'I j j Wi j ^tij £ 


Bczonia '■‘^j 0 - ^Lv ,> ^s -**■_*» 

j'jj^' ^'j^r ^4^ J^j^j f^'_>^' 6 ^> £« Biyophyllumj 

j.,-x V > j-iil l _j Agava amcricana ^4^ J'jj' u' '-^ j^^'j . ( * c -'_>^' °^ a e4^ 

^_0'uC 4 _Lj ^ '^ic'jJj U AUa B JJ 0^-OJ CllLull i _ y Ic. Uj5_^.j JUC- A^-ia jC- ^' JJ 

J WV 1 jt* JlftJLiJ CjUllj ^-kxJj JAJJ 4jic. <xJaJfc ^tjj jjj^J lljliaiJ 

.<-,1 ' .a-. "■ ' i •'S.a; f '^-a* -" <C. j ji<dl J ()uoi ( xa-sJ' bjjjSJ'j jAx-a-cJ' 4 tV'X .al' <jjliill 

SjJlU* C. jjiJi T*J~^' Jc. <JjAj ur^ J <a=J J ^uiajc 

jjj£3 jj-iJj 


^jUaL' jJSj Jsl 4 J^c jl£ Jjj WJJ 2j\ jj^S ^ c£Uj V u$l 

j a ji s’Ja.;' .Sj^j - J»>j 4-W-^ai' J* (jjl: ’^JJ . J^4^' JJ& *.. a ^ l illj 

j' -^j .(Bhojwani & Razdan, 1996) 4^1 ^ J «#-i» ^4 j^V ^ 

yi'^c - c.-<r. V_J ^J'^ji J •>— ^ jj^ 1 

■ • ^' ' J,^ j pUsui^' a.^.'i r ;;^ Jal ^-ia.V' * o^J 

jjS^j ij; jV i_jxJ3j . jJlbJt , ■ .rail oUUll J^V or 1 ^ 1 ^J^ 11 

X iiJJI ^ Jissyi U* IjJ- V-5j 

j#J Jkk ^ jA>*» '-i^l' X 4-J^ bj J J-=^' S* ^ 
Jr^to OUU' yui Jb> o- ^ ■> SJJS " “ 

^ Mji, "*W ■> 


.A.J 


rot 








j- -Aj - 1 *J sjjill sAA A>7W5 radiate ^'ji-J Ajilill ^ 

jljjbU , iJ&ll j* Ju- ^Jc' j£3 *1^ Cjl-\iill clilLl ^Uj v^-Uaj 

.lIjUi-V' Jis j * 1 Ji j* ^ jj P. gerardiana jU^ ^ 

■'' • - N ;y J_>^' J* O* ‘-^4^* <AaC- 4j j» ■ ^ l — ■ it jjj ^ 

jj.' «£l." <^lfc oLk 4-LolfLll cLjacS 1 ' *- a * : ^* AjjULJU pJl <|i ^ 

^LuJ' jA 'aa J*Jj .Jb’J^ <L°L£ J*- ^-V'j CjUlj^uJI j| cA_iiUJ| 

jjJL; Ajlvl) JIjAtw CjUj^ (jLi^V aJjaajS CLua^Ljj j^J| ^ h^-, , ) ^ 

-G^V'j cL^eSU _^La]' J (Bhojwani & Razdan, 1996) 

^ic J^. ZjljUill o' cjH 1 j^' 3jL£ i.v.j 

j* elk^V' - a*j . somaclonal variations-^ j 4-ulj^ll Cili^yi 

^ 4^’ o^v' ^ 4^ ;> somatic embryo ^'1 ^V 1 

^ X ' ^ ( aL ^^' 1 J-^ Ajj^J Ar-'jjJl jXajJ JMk ^UiVI 

*** ^ or^'j W-j^' .aW^I 

^ °j_^r j^'j-^' oiA o_4^j ineristemoids-J £jjid' £-j~^' 

^ j jSolJLj ^*Ja^o jA La£ 

^ ^ r^J^' uK »j] b. 3J_^x U.JXJ V jSl 

> i^\j u»j£ ^) Jj ^,1 jj &kj,p i 

J J^' . jL- rr jS^i ijA ^ UuiSjj s^ 

^“^••' ^ J] ^ solid mutant ^j^' »>L ^ja cluI£ jl Sa^lj ajL > 

^ ^USUl jli ljxaj£ ^ u^&U! ^ jil! j\£ lj) Ui p!j^ 1 

' J? ’ j "' ~ w_ '->^' j' J^’-J Jp=j' .Aillk^ 'u^U. , 1 ..3a 4jJlill 4ili^' 

(Gahan & ^ ^ 4^ui, ^ o i ^ '~4 

.George, 2008) 


ror 









jSIo?j£ ( l ) J^ 

IfJj jUuJlj 

'*Si\j^c. Ijy^xi 

jUtl & 

Echinacea l - J ^ ci'jj' 
*purpurea 

fj&M. a1!) »i J_y-e> (<-j) 

O • ^J_Ja • £=— 

(Choffe ei al. t ‘(j^jj^- 

.2000) 

^ ^SUJI -> 
Ruta gravoelens lj'jj' 


^j>]I Jib CjbbjJI jlJji Jc- tibj ijjej* (*\ji Uj£2 

•VJI jl2SV iJja.j ^ j .SiJI jJ^ O^J Sjj^ lt““ Uji = 

<41* .V^ fcij, ojjS Jc ;>JI i«i ii-Ji J>Vi ^ ^ *> 

J^l) Murashige 4—iS U£ J* lA^ 1 Ua --> JI JL ^ iil ^ aU 

J! fcj jUI *>JI Jsi •>• J“ <*“» ^ ^ 




J *AX4 > Ale. J^*X«/3 




^^ v 

0 vl.) uc i Lf^ 'jjj ^ rjU '' 

-\ r> c**jl r 

: ^ -Jv /aS J>^-°.! ^ 

j 

S v^IacaJ' a5»^n* 

t \w,ij A):U 

o A-Vu 

Ajuj JJ Jii3 C 

IkiV* .VOJ 

V 1 ■ 

jlSSV 

. ftlivi Jr- Ai) J-i" 

CJ •*— / 

/OA) c 


oi ( »C'Jill jrtij) J-*** (> j£i _^ r ^ 

*JjU l\.u t5 ]j A .^' cr* Asj 

1,J_5 .V , ■V A "- 5 ' OJ ^'J JS'jJI OuC^j 

jJ-i" *oa j' Picrik ( 1987 ) _/A)j . jjiaJiU <fko *ui 
Lilium j Cacti j Begonia j Gerbera j Saintpulia J*« l> ^ 


I^J.1* J ^J) 4_uU)l UliJI «*-« u ^jjA? 0^! A‘J^' t>J 

LjU-. J .0^' jj-^ 5J jW^l' 3 ^ UJ1 uj-' OM> bijS3 ^Jc 

iIa ^Tud' I3w lA^jbu ^j ajjIjj 3 ' i> ^ u - d* ^ 

2^-, „J1. - A I'-vl l ^Jc JUI AjL^II <ftlj jll «-ij jli 

b>U J.S l'.H< li) U ^ jV> trJa. Vj ‘i> J ^ 3 ^ (> 

S^iiL 2du*j,ull 5^-oi ^ ‘V fi UJJ-^ AjA > 

j 1c- ^ikj jl jiLaJj .LLw*~« SJjjli 3-^1 Aj.W> 4lJ £^! ^ 

4_j=J ±£jjy\ £'>>' jtiSj jjiajj ^jjJ' protocomw 

• «• • 


SljXu^JI cUji AjjlaJI Ajbij ^uSLli ^JJ 

^ij j-j-liJ' ^jl^JI ^Ir- <jjL£ C i-jj j c^jL.-xjV' (j^V jM 

CjI jjjjUuj' ^Jl^j p-LjjI 0 ^l CjLjjjjjJI jW&j 

<1oaJ iJJjSj -o’) o ^]I 

jUSV' ^ AJ.^1 2jb.Vl f t^Su.V JM' J] ^ J .l 5 n -^ 1 

A ^-q ^ ^Ac- ^uc- j w 

Xju ^-Ikbu f y . * Jail l A_L».£ I jl J J-^. L 5 -l'-jll A_Axll ^-i tlll-ajV' uJ> 


L>« 


TOO 


JJAM ^ 




Aj^Vb jLisyi ^ oUicVi ^ ^uiii ^ b^ . A/ a tJ 

^ UUA J -(Von Arnold, 2008) l+jjjS 

.Lk^Vl UL^ ^ 0^ S^UJI ^ J 3>iMl cl ^ J^, 

JU ^ 1 c^V LH U£ ja I^y ^ ^ ^ 

dill ^ <*+\ jjjljill £ jl> JUjd J JI^UI JL_, 

(Bhojwani & Mj« ^>Lil' jj-Ulj Uu5SH ^UJ 

.(Neumann et al ., 2009) _, (V on Arnold, 2008) j Razdan, 1996) 


*Ua*iVlj <I>V! uLiU ^jxi 

ol^ull i t /AD l AJL^la AjAaJ (Jjj^iJl ^ aJjj£ CjVU ^ 

^ ^ <J^) jjt jl >SUJI UuiUlb ^ Ja 3aJ 

^UaAiV' J- Ow O^JJ .JllJ 1 Jjful J& AjjjUl gj J> 

;j^.U ^ic AjA^-aJl Aia.yi l_LI£jj [^Jajc. 



0 *') u»-i*iU_jA&l2» ^LA^JI Jj-j ci^ 1 OHj u (^J I 1 -* 1 

^jSfl Jjl odaildl >CJ ,ukll CjLu!' ( Y ‘ r ‘°) cLk ^-> 

.(Bhojwani & Razdan, 1996) ^ 

" k ) i^j cJSoi sa=jj ajLl <> j' ^ ■ W - > JI *'>" •' 

0 -*J ^ jj^]\ Cjbbj ^ AjAm^JI Ai^Vt UJJ 2 cKL>- 0 • 


ren 




l^Ullj 4 ^ 


. jj^il ^jilj elk^bd Aj^n~>J** ^ -^J <_$' UJ^ 1 U^' C5* Ma31l 
ul .^jiaJlj JH 'Utjbu 3^ j^ 1 ^ JjS^j 

j<; . .\ l ^ j£j jjA=JJ A ujl,jo- AUi Jc. U^jc- pUaity 

_*\'j us cLkJi’V' * «»^ ^ ^-°J t jjVI' uj^j jl 

.(" 



(Stafford & Warren, 1991 ) J>i' u* - s '^^ 


; r -,-j i ^=.bo Ajiiiii jij/;» LS i k*.bu o>^' caijj_>J' ^ - T 

2u-»^ ^j3j .U-UjpaLis^i *ikaV» i5bJ <> ^ iJ 

^ Cj’jU j* aj.w-.J1 a_^' UuLS: Maria de los ef a/. (1997) 

.jJism j*j£ j- ^ iAjj^ »> j^' ^ 

clkityj i^ij <jla. j* Luj 4jAj-aJI A_uV' (j^ ;> J 1 - r 

c _^: fr lkii jrluj) *ac. (jl*j oaLUJI ^ jli b^Uil c> ^ t> 

UiUTui £tfi) biLSj c^lo ^boi^i ^1 CjUII ^jxj i-uc. Ij^l' 

* m (J^jj v.-.u^ a ift^i (^jLu^iL) i^-Ji cjLu^ji Jlu 

j 'L~ ^y ] i^yoJU ^j± j Aulifc. Lloj -13 rllx*ajS f ' Cj\ ^} ^ 

AjaA*' jj oj^A-iaII jac. Aj^^M 

^Ujj jliSV'^JUi ^iUJl Ai^Sfi CJJJ^ 0^ -^' 

AJ j £ . J J l^jLljl ^JJLJ ji l j5x^ajli i-j^j\j A_i=ki J '^i-- x iJ^ J >" 

aIqIxJ' iJLaxl-u' (Jiij Lgjli ^IscaJIj AJ-IaoitJI Aa^S 1 1 


rov 



O'* ix-l 


>*LuJl jjc. >—j Cephaelis ipecacuanha ^4* i_>^ c/* ^ L ^“ 

^ pvs rp jjjSj ( Y *') 0*4-^ 

(f)Oi^l CjUI ^lli^ J*\ja (T) jL^iVI LiJ^ ] t-^ 1 

* ‘ Y • ^ . • il • • J_4» J^J ^ ^ 

.(Rout <?/ a/., 2000)(<^J'_^' 



V \. 




<£.' .. 

w<_. 


w wJLSJ' £ji> y ^Ua!' 


i j w >* ^ w> 


J 


1« iL J’ 


4^J‘ ^_b*-b' ^ ^_V4 J ^wllSl' ^)JjSj Ail 

J'iji c_ ; ’ jm» _«-• bb£ Collin & Edwards (]<)ox) 

«J' *j'~= V-- bbS M _>^ G-*^' j^V ^ ' V Ci'iiiUi, 

. ;. ,UV' j-btb. « jaJ ^S } ,b>^' Ci^UJ' 

__J| ^ C. ,•>. J' f, > , • e j: jkM j' ^*J <—nl^JI 

Ji ^ ,_• a U J ^ Ja—=*£!' J-° George (1993) <J) j'JJi 

Joijt <bb<bJ' l£bJ' j'bjb jJ£Jt 


=Jb. . J' 




At ^-! < 
. *> . 


.. • ” 1 ^ .• I •■ *:<'■■*" b«J_J' b^LkJl <j' -ba. 4 j-«aV' blc. a'AjjV 1 'a* 

\ . .-V' J b= ^ bJ'j U JA' b^UiJj .. kd&U ejlcb ^bJl JSI jj]l 

\r ' * Jjj j A l^U^^Lo]' 4_lLaJl ^jJ] jl-iijV' ^ 

-i . c ' * *' - --> ‘bi^. ^ tU. 1 All cLj' a la u> 

*_a' :x 2t ' iAJ V i'j J'-JJj'j 

£A‘ -A^ Jii ji _i*S» fX. J jjfl jjjC A 


\ .. ri ♦*! . f > I 

V U i 1**I 1. 4 U C4* . , 

»• i ^ ^ \\ 


—X- 


^^£2 ^vi dlj > JijLj .200 


.ji*! 


• C' 


y:. 

c- 




JyL i!* JLb bAbbiil c'>V' v^' 

^ J^-j!’ : ^' — 5 - > > jJ>ai 


AAAj AA>1> A!ij AJAJ- AJij t0jJ sa 3JJ% Ax* 1 > 

A-V A_JVI £j I> jjisll j)jS^ 


ro«\ 
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P* A***- 8 /-* 




C^ > lAW cP* ^ J>li JJ^ ^oi j* l^ljj ^ cl> Vl 
j* ^ .^' a- JJ IAA J CjLuaIjJJi ^ 

^VI ^!jj ^ *oi V1.^13UU ^1 jU ^vi ^ Uuki tfj cflij^i u^J, e ^j 
*>>' r ijiS4? ^VJ' L> a- dkoi £ isi» ^ £ il-....i 

4^’ ^ ^ ^ ‘<^> ^JJflSlI ^Oi Alania <illL* 

Sj^ 1 ^ ^ ^ ^ U c> lK'^ ^ J] ^1 ^ ^ 

J*l jJI oMj Cjjjl^jll <010 ^jij i^.^ij 

ILii, > 2 ij f L-i35U *jUJI jIjc.J ^a_, :Induction ^luau^VI <L.ja .) 

#1 »LuiiDU Ajjjj^I AJui^Jl vliluj jaJI L 3ak: j Jlc. 

JJ jjc AjkJI J_pJ3 .'Division fUSWI <1*>• .T 

.OMiJI ^ 4ua Jfljj ^Jlc ^Luiil J^ c^!j A^1,1 Jia 

IjX=J' ^ ^yi ojOj O -i- Wi viu^ rDifferentiation (-Liilll *Ua ja r 

j',^' ' ! '~*Jj ’ i 1 jC- Ai^Uj_ttll JSj_j 4j^j 1 ■ H ■J‘i! j-->.a1 l -. 

C - ^' n ' J-* 1 *-- 1 ' (_j-lc- ,_>a*-4' .aJlLlL-jV'j fluijVI ^.uUc- jjj 

uj^J Oj^UJI jjUjII ji d_u^ 6 Ja ^ differentiation 

-^ia^axJl ,jirj Lc£- j^'J=dl £--alj jJjiu jjJ i=»23 ^aj^Ljli^i 

7*\ . ^yjj A_lo jvLljli*Ol Ojljjxldl oOfc Jjb ^-li-aJLi j£] 

L£li, ^1 JUJI JiLuj ^J a -uill^ll b^0». ^,waxJ JjiOll jl£ U J^J 
<J) eiO£i ^ Jj\ -ojLl ^ ’uMi. J\ L^OJI UlO£3 

. JJ- 1 ^ J 1 

^^0 _Li£: ^jc. Thorpe & Murashige (1970) 

^ j CjliiijjJlj a^V' ^U^-V' cf CJ-p Jjpj 

oil js ^isji ^ ^ g^u ji ^jj .ciiSuJl oUjj j±- 


^ 

RJs]A J* J>--1 jjSJJ Jc d aI mA'i II Jl^l' Ij^H j\i DNA J* Jj l#l» 

ji wij^> >J «Uili j- '^' j; ^ .o^jjJIj 

(i ; J_. U il»A. clkityl -.JuiSj J fjja L^JUJ' J Liill £l«j 
V (w’ U^ur Jj.1 JJ J>^ J 1 ' J ^li'j-VAjJjSil ^LuS ^uau 

j, ; . j IJJi f£lj? w >-aaj Ja J-Uj Jl' J JSIjaII 

y. ?J. : > y ±u jSJ Jr-' tJaJj *-iu5&jM JUr- JA'J^ JL-J' J 'll' 

<1V.. , J !J ( i jj ITsMiu ,‘lli -'rJ J/'-'-"jj' J 3 ^' JjJj f A> ^-'jJ J'JJ 

I .' s,r »■’. .11 .’--.■■'l -J' rj - Wj-L; <J-£UJaa J-Loli Jj Jh Ja f I A} JlSlI 

' ■*•'! ' Jujju.' Iajjj .>—*2&ill jjjj^-ta]* a=JI J] 0 jj J J-=H? V - JH^J IH' tjJj 

. „ .j ^ c , Aj!ajl 1 ^ jxjJl Ailkll An .ill *—^ j£j-JIj 

w woiilj' <ala& <c_>- jjJ ^ J-i jJj Jlli (Bhojwani & Razdan, 1996) 

succinate j ATPase j phosphatase Ji* i> J^J 1 “Au t* 

CjLJ—J' j di'jJ]' ^jlv-o ^ualiiolj jJjjll (jjlal oaljj £-° dehydrogenase 


AjJl' Jjji-J' 4_jJ' J) J -laj JLul' ^.Uulll J9» 1.1 (_Jl£Jl ^Jc. J j ‘ r>*J ' (»! 

J fj-cJ j' jaUj *d£j iilli a*j jSJuj .Jlkll J Ar- j^aII Jaiai Ulc- j ‘S-le ‘ L A “ 3 
Jc s jj>J' J'jj» Jr- buiol ,_Jl£ll ^ J3 Jo CiljUill Sjaa L.atlkjj ^ 

Jc-i Jj Jj Jcj CjllUill o U jac. jll i JyjV' <c.'jj J -^ l 

CjLixJLjI A-rnll ji ^ JJ J ^ 

’-J! -il~^ J J SaLui jVl IIcxJaaI! dllull jl V] ^ 


> . . . . > 


> J J' ‘(IAA, NAA, 2,4-D) j' ^ ^ 

J.' f»V J° J-^l' Jj Jl A>ajMll Sa^ll jL\ J) JJ c-J J 4 


J jaU' J*a ji -J.J jJJ! jjlll ^Uii JSJJI jjJI ^5 .& 


sar 


AjC. 4/J 


^ tj j 


^ J*“ -* ^ ^ J*ai jIjaj^ .^B ^ 

U5UJI ^ ** U*j J Jjj«-» 6-j .o4S» J. waj, , 1>V I J L^I 

^ jU JI J-31I J*- *J^ -W**» jjUI Vic 0 

•»* ■»*•" ** '^ J ^ W*» *.71 Jbi. Jc -.^vill 

0 V aA v * j-sii j*. ali jjisii y u .y^ ij^ji jUJI j^, 


^ ^ C-^ 3 ' *wSi u^ <.L-iiVlj J^ilt 
^ L^LLlI <> > J^i *j*ji <12UU jac. ^ISJI 6j £j ^ 

j' As '*J .cr>Vl J_,J UuiSUl Jc Sjoa Cilj Uo^l oa ^Jl^l ^ 

^ ‘.4’ 1 jl *^£^1 t^jAikii *q^ii ^ 

^ ^ ^ I jfrJi-ll ^ LUi J5UU <ii ^ ^]| 

^ - s ^’ ojUj11 11a ^jj Uaj_, cy ^>Vl kLiull 

^J 1 ^tj^vk 1 ji < u Jt£ll CiijS ^1 <^uyi «-W2i.1 jl f-_^t 

*W“ Sj3 Sjoil’ ^ k’i^vi _LS2ll Jc. SjjSII d,lj L^Ll! ^1 

i^-aU. ^i-_ > k JkJl JaakjjSi]' kL»J j(£ (j 

4 ^ ] ^ j' ’^jLi v> ^ ^'j_^l UjljJLlijll <ji*j 03 jajlji!l Ac. IjjJt 

J- - J**kJ ^ ^ kObj .(George, 1993) k*i£a!l Jc s joSII 

V k*-J jkJ! L^UJI ^ 4j J $i a j| U^U. J ^1111 jkJ! 

^ 1 —I J>k' .^jJc ^1 _^Vt 30A Oak.' ^ikl bujj L5 lc. ojOaJI ^uij 


j^'Jl 


k—J' /ua c 2y A J»£Ji J biUj (jjjjjj oJbLaJI 

^ '■^tJ Lo^' ur° Jj ^ Jjjiili-o J^j 

f ^' L’Xi. ^JJJ l2^ l_ll!l ^J-Q -l^JJ l5 1Lo 1I il jlikj] 

^ ^ic (jj5ji]i ^jijSyi ^-oIj^j jjs 'jij #(b- >ji£Ji 


ri y 


AjC. : »4\4 ^ 


jlJwu , j.-^l Jc- SJib klila.V' Ua vjAjA J J AjV J\£j| 

CjIJj SAjA*. ^uj J Jiill j ^JjJ, 

.*■ .->■ vJ’^J! j jl jL»ba sja .j v_j_jL* j ' c _5_>A»\_l=xJt (JfLill i_iaj 

joS y J --J ^A J-J .^' v> ^ cj^'j J! UXiJl 

y 4e'*A jM Jl-lr-lk'J-’ IjbsJl j C)'jUJ'j 4jJ CLiljjlxj Auilisjl j| J 
w»11j as£. ; a\mU aLAo!' b^bJIi cLul' CjUUo Jjj Jjj j ^uj LJ 
Jjb£ J wjJj:. j 0jjAiJ> Ub. J jjj .fcaJI jc. SaJI IJiJI j* C J j| 
jjbjjl J.’.’t : tw uJL£!' j-aj >_j_}LJ Jc. 4_nL. ji Ajjlaj] <b Ju *«!*; j ' 

JbiAj AAa_o Jaj C-Lub JjlxjJ' Jjx ^J-i Jl£!l J ojbjl 

c j^V <C.' j j J > r . u% i i dj'__)j3 ( jc. ^^jl^jl 2x. Ijj ojlx-lj »'. .V*1 

LXi. ct *.jlLJb 1 a^ £JJju) U_>A | _ ff 3 b^ibJl _jaj (jAa-aj.LjAUa 

j^liJ' v jjj AjLill' jjflj A-iL-cJI a iJl, Alnll j2\£l\ 

V ^ w wa'jC-S ' w wa*J ^2 ^ j (Jx^J ^5^' Cj' j* lilfcj .AjJU 

b w"^ l lju3 


^ * j^' ^jj CjVUJI 



-> Ja*j* Jjj jj-sSj^M y Jx JJj Jc 4 j_A-^ AAa 
^ 3^ : J) j<i ;» s>a jJUl ^Jl£ll J5ij ^ A 

vji 5 O JA.i AJbj Jl Jl£JI Jsjj ji ._J' 'J-"' 

—'^V o^jV' JS'j jx jci lJI -^ 

<r_a-^ j j^c ^ jjji e jji ji jx j-nsi' 


J ^U_. JI c J\M J'^L.I Jl<]| 

A 2 j .v- Ly . ' . ' l Jc. ;J^ill Cjli (1 jl 


.^ j Jlic. c ctiHc 

(jxsUjj jib l^jV j Ujf jj 



/ i ■ 

J -Uui^ 


rnr 


M+iH itljj 


^ ** 'J*** 1 '* 


JS#i* J- U -^ J Margonium £&* JSS\ ^ 

s> ^ ' e>r - ^ ^ ^ ^ (Holdgate, 1977) 
y _kJ£di *j& - sl friable •*&*!» _*kji ^ Uj-Cj ^ 

JUi-' *y*J organsed callus ^ jjSUI J compact ^UUl 

\x J b - ‘^’jj Ja*-« iabj jisspu <LJtS ^'UI 

-L C^UI jl^yi ^ ^JISH Jc. jl^cVI jl~j! >3 JfcuJI 

<jx- JJ ejj*— 3 « 1 j^ J) ^ Jij * j) ^ ^ SjLjJ L»j1 

j* -■**-' j>^i jtfsyi ^ c- 1 al^i 5 i> p\mj ^j 'ik'u 
>y; ' rc > . '^J jr^ t -* ^ ‘-' Hcmcrocallis ^->'-b jIjS] ijlidl Jxu* 
jJ _>J1£J' Jjj&J fjla]' jjIoj .Ji^Jl ^jJ) Ciljliill Jii ^£.lj^]l c.aj ^ 

&Aa!' JJij vj^'J 'iA 1 _ J J J_jlaV1 ^A ■__i»!j£l]l c- AjPjlII oj^aJl 

.«jliS) £i>«;*] <l:-u <iu J) ajL*]i a^s ^uli ^ jjSUi ^wKli Jib ji3£sU 

0 -J*J 3 JX, AJ~oJ 1 A_i~ AjiJi Jjj) AiijfuJ' jjJISll JiS Jij ja*Jl sjUj l*-ij 
J JiJ' Jkjl Ji jJiiJi _^1]| cUlii. ^ i_j^I kJI j£JS!1 jSJ .^iJ&il! 
j 1 j>V' aKUIj .ilia ^ ^USSl» Li ^all jailL- Jx j& IpUl iKiS J 
.(Pierik. 1987) i-id&'ill ^ 1 *. at. 1 jjl> »aJ' JjLj ajJ3 

fLkJjSU jjC- i_i> t i i Jl 


Skoog Mi Her j- M ^ 

^ ^ Jb. ^ £ JUJI ^jljj ^_ji > JjSUI J- 1 S 11 J > ^ ov ^ J 


■J* 


J <aui>l -lie 


ic ji 




-*-ic 




i J ' 


L_A 




J) v" J ' 


Ji^j ojA ^ ^ J. 1 ^-^J^'j 

Vj dbl£ lali .. Jc- V sSjU ^’j 


r*\£ 




LM J UJy, ; 


t i..^-' ^Axllj clluii c_Li£3 ^1 ^1^11 ^ tilli j\i j* 

j\ y^\ £*Ju ^UlllSjluJ'j CjUavu^jV' (> Li 

C>- oJISII 

C-I^.SM ^ <1jLJI£ ^iil L>.u ^a1 ' ^ LL 3LL yc. ^uj 

'oj& J J >\jj jAfi £- V^ljj <> S J^ L - LSSa ' SuUl 

jjia. JjjSL) <lu3l Cul£ L) Aji ^J) SjlLV' j-^Lj ^lc 

j.-j£u ^dlfil' iji a j\i Adt ijL^ajj td_LdV' *—Audi* jai yy 
j£J Sjdl ij jjl*j clLklii t . L^u Ljj j£l ,f.UaLi JjjSj 4jj^a ^ l Jc\ 
c'j^V' jin Lilt .aASLII Ajc. jV' ^ Jalujl L^lu jjSLi ji jy 

yo | J -^»M ' L/.'i’Ll' ^^yic- ^jic-i 0J^3 l$J CjLull£ LlLyi Ajj^k Clljjlill 

I''-. S, 1 ■ a ■’:<•; ■*' I >-v ' ^3 i S ;__>Lj dl^Jj ^LiaC.^U AjAlLujAftll Jjt 

4 ■•■.»> I 1 ! 4 ^ S'l PjLj' j^O 4 •s.'i ' \il i" 'I'm \ \M _^AJ jj£l C-lIld l^_)i (jlaJ d Aji-iijl 

y. (.', L.'V' d«2}J (jj&J L cOL-J .Ajl;*. jU fc jj-ftdl (jjjj^j-ll'j A -jilftl l jlJjV' -j^J 
<Aa;.L _jJl£JI A.«_>^4tl' Aid' j;j£j Lilr.j ulASbjll ( La*_^ Lid ylaJ |jJLl' 

-jjjia ^>Ll' Li=L (jdlSUl ^ LL£j Ll^so -jalidVl .jdjdl t-** *^ ^ 

AjjLj f'y^.i y. vill-'j 2y\x. A_fSJL 'v j &J.53 j!i ^'.’^ AiUl' A_uLi CLiljUil' 

Jill > — ' ' f»i3 4 ^' 3 ^’“' ^'■^ 1 

> 2 3.L 41,'JU ^ JJ^l y. (U_^) ^J JSui .(George, 1993) 

.jJaULJl CjLil Ajalall jl jjV I ^ 

o^pa j3 j_>JL ^yaau yi (jLoj jjjll a^uV' jli Ailall Aj^L.i diLLill ^ L' 

^l'j ^ 3' jjV' j ca^V' ^ JS >2 Lilt j jjS3 ^ 

^ aLL^HI Sj^ill -Llj L^JV' jL jl^LVI Li .<->.^Ll' yt. Ajj> jl' ‘L^' J 


r^o 



J, iilili ,j| \ CjIjUI <^Jj\ A*\jj L^lj- Y-l JLi 

Jj^jl (T ) yd\ cuklo Jc bLaJC.1 pU^iVl (*) 

^ Ajjj ^Jj Aij^loJl f- 11-.^ l jJL ( sJejLiiala ^Ic. bbuc I 

I Ax_i JLJ1 <l_^Loll tllbllill (1) ■ a j <;-i.., MJl <JaaVl <IjbLull Ulsi 


rn^ 





AjC -3 





ujJaxUl u*!^, 

( jjisiu ui *^c. jjS2 j^'j^ .> J Jj* 1 ' ii^ 

> £>' jb’jSS fcbJ ujSj dlj, 

aJUJJ ^ _£j semi-organi?cd callus j' organized callus Jlk ^ 
SjUb w Jl£ll liAj v 4 ^J?- Aic. t> £>Jl ^lc J_^ji 

jZj* jy y ^Ji AjaJ.vJi V' ’i^j^ 1 t> ^ Cy <j_£^ o-JU ^c 

L^iaJl <jiilij fJC-Ail <lu*_y (J-«J AjjL-flJl CJl_^ill Cili l£UJ| ^ 

.Aj^n mjjJl 

*a3' U^aJl - 1 ..cM Jajjjj ^lc- 4ja. jlJJl 4jLkll jia (J/iAJj 

jjUUil * i-e'1^- jr*d' <c-ljj vj-o ^JUd' ;jUl£J' 4J!ui ^oj .jSjJLi 

U j^- ^LiS33 j_y]i *1 y*.L a A ; -a /u i .jja CjlupS y iS Rhdondrohn 

J-a—iaJj .c'Ja-iV' C- jly* j y&*j £ jaV' ^C-'j3 tilliS .£ji' J) 

j£J .AajUJi *3-> ^ J-^*-^ ^'jj d'jjia. f3c- ^j-JlSL!' y ^yJ' '-^ 

2x.’j_y ^ r .a 1-.C. ! A^yaJ' ^gJ^. i_>*Jl£]l ^ja £•_y!l 'ift t _ 5 dc- Jj—<aaJ' 4 jj l^ a] v_43 jJ 
^ *, . J.jJu j ^-lc ill V' ' . ’>. r 

.»“?• 5 -rJ J] e 2 fr <lajj 4-aj. Jl .lie. *.LuJl r-jiA AntkuVllim ^Uil 

aiA ^i£. Jj]\ Ioa i _ 5 ic. AUi ', %<■ ,!! j£j Ar-I j jll ^ja ij j. :-,.*• A \ j^c. (jJISl' j^ 

J j^-'aW ^JlSll .Geier (1986) a^tSUll jj£i jl^ci c^Li^j Jr 3 ' 

. u. ir .' jj G^s <xaLiii ^ ■. •«">' iiiij j Gii-ydi djiiiLu ji-^! y 

AjAuaJ14Ja.su y.UUl jjtLi^ 1 

o"' = _>*-Lix jiL Ai:_yaj 4 ' >.. -vl l i_ia.Vl ” 

uk.b 4-;A_u=J 4Aa.il (jjSjJj JjiaJl LJljj aJa>JI 


r*w 


AiC. 


J 


\iX*A \j at.> 




** jJS J- l*il -YUJl ^ ^ J~5g JU ^jjffl ^ ^ ^ jU j 

t^' ^-likc mass tissue ^ U ^ ^ 

^ J ' :iS ' > ’’ ^ ^ 'Vj S*Jj iaU. ^ ^ 

> ^ J 1 ^'>^ C~! ,<3uL 1I CfcuiM ^ Ij^ ,^ J 

j^ 1 ^’jj ‘US' Sj-14- U,>u SP^JI <V*' jjS: 

J^s *ij» J 1 ^'j^'j 3-Vj >cjuyi < 5 ^ oi jjlji .-.. i i 

> LiJ -*Ji Sj^W* iiijLi i#wl' V*' c Ui) Jc s.Jjlill .ij^l J Jjill 

or* ij*® ^ .S>iU- Jjd <a^V» ~tiil 

Cl 

^ w c> .^>Jl£Jl J j SjIc.) j rJ ..,o. JjA Ij 

w uJi£j' > i^U'j] Jf-yj SjjUuJi b^uji jc. <l^xo jj$: joiaji jjsa 
J&J '-i ^* J*—=^ ^ jfAJJj /-j^' jiiaj t'.tia. <1 jLJ 1 4 ‘tj .' I 

'*) r^J J^-’ 1 Jfr= ’-^ f <JjL-ac- Cj'j^a ;>ji!' 

Vr 1 ’’ y - ’ 4Jl^.VI i__LiSj J^A-oj 4r-ju i «V.^' ( > V* 

> _ f l^ Jjj£: <A'o J_0 -eLjia eA*J ,r'-lxj Lcjjj ^Ic. J^xajj 4ty j-o Jj£jj _'ia 

j’ w^— Jr- “Sr-—■?-’ ^-i^-V' .jJc. Jj —-> . -> .I' U.13L^ ^3 J 4_alc. s 

•> '- • ■■•- ^ u' George & Debregh (2008) u&j 

•^Jj Lq ^uLaxJ' -o^LiJI 


^ jjl ^iil <jlj 111I ■_fl\ :>unV' jjj ^5^- ^ 

^i-.-j <jU £SSjIh 4j ^-^ 1 1 <i^VI ^ ft».V 

wH=^j y # J£ Jljj Jl ^iJI lIj'-li^SjV' 

y Jiii ^ ^^£jVi jV aJUJ' lK' c> ^ 

4-^V> c iui£i 
• •• • • 


<Jl£ 'j] ^..,-tj! ^.Vi j J g,r. V -las 4^iJI >-J' j£Jr j - r 

^ J* >-Vl£ 2 Jji^ Sj _^ ^ J^jjlull 4iU^I e 


rn a 





j (Salajova c/ a£. 1999) j' UM^' <-I“ sj—UJ s J>-a 

(Wilson etal., 1996) 

A-* >aJ _>•]' vIAiaa~.l ,ji Ac.jj^ll C LL ^,-„ j ^ 

^jJ &j ^^ic. *_oiJl LjXaJ' .ii*J ejlx.) <JiS JjSill Jj^j 



Echinacea j-» <Ll£lJl Aji.<>ll 5ua.bU ^ »1«H j^kll jo^jll ^jic ; ^ T’.l Ji.; 

.(ChofTc e/ a/., 2000) ( rY • ( »>' >•«■> " ) <c.' jjl' <> r_w n purpurea 

r^'j J’jjV 1 -»J ia.X) ^lua. L!*aJl ^Lua ^ Aj.^> 11 Aia.V' *_L1 £j jLJl Je.j 

, jjiaAl Aj « u .* ji*ll 

*&* JI—uVl? r w' ao& ^VUJI ^ J^jl 

^ U3 ‘ *>* J* ^ JL-jVi pseudobulbils 

•*** ^ U* SjLc ^Vl o3a .V^oJI <i*V> utfjC > 

ji W4» ^ Jj Uj_,k; juss. < ,y>ji aMa n jjc ^_kj>li ciaJ, globular 
^- Jl J^V 1 ^ f bi^l Jc. jiBj 

iCjUUill J- W-i J1& X>c ^ Jj^aJl U L^1 ^^1 JLuJI i> 

^ vjL-ll OJjSSl ^Jpui ^ 

'Ufrr jl -Sjkiill Jl jjVI t> j£i JJc. Cjlj AA^l. *±J £tu| J| 1* 





LXiJlj 


jisy ^ -> ^^ ^>" eii uu fj .i^-usi u. f uai 
OA > ^ S-^J' j^Sfi .> J&, oUUM oixJ j>Vl >JI 

j- ^ J^V *^-^' *•“ JL “ i “' ^ .(Bajaj, 1992) jjtj ciji 

:\+i* l_jU^I I*. JJ <aL^VU CjljUill 

.ajI jik LAjAaJ AjJIc. AjlUla.1 LilUfc ) 

. w Jl£ll jLij jV^uii j'_>a1u.Li <^Sfl JjjSj .& Y 

j* j_£l> u_£- jj j ^ JiJj jjSii cjVUJi l > 1 »j ^ .r 

.lLAjLuII ^jJoxj 0> ^ i >■« ■ ^-1 1 

jjjjSl’ 2 _i1aC. ^JljJJ AS <JJJ&J C-Au <ji < _ J J] ojliiyi c '-.J j 

<kV' ^ JILjj .repetitive embryogenesis -j AjyJJl <ia.V' 

u_ui^ 2 a^ dl’jj secondary embryo J polyembryony uj^ 2 
S>‘— 1 5 -kV’ JjSS J' J^Ajj o=JI jk?J Ak Aj_>j^ <k ! (*-kj ^1 

(McGranahan e/ a!., cjkJlS Saa^ <j* Iojjj ‘^yb-aVl jka.1' 
jk <Ljk« ^Aa^Jl 2^.Vl ' C...^ j-c 2_^U1I CjIjUII jjfi uJliJl .1988) 

_t—x < * ‘ _1£ * k L^UjiSkj Aj^ALia]^ 4-i?^Ll" ^ja AjjLc- o 

^ Jjli. Jlx-i ji ^JlSi Aft.^u LaAk ^*I1 a AJjAa. _>&Jj .Jj^' vi^ ^ 

‘r—ki 2^VI <JUJl djUka t <Ljk SaJ AIulU 

(George & Debergh, ^j> 1» SAbj ^ be> i\j ijSL* 

.2008) 


tsj &*I c3^' <> uLis;ii, — ,J 

^ CjIcI^=wVI J- L^ 11 J 6 - 

^ JkJl ji^j _LU^ 2Ul*ill Al^JI J-l*- <-£j JaiAll 


rv. 


J I f-'**/ * 




Atl 


JJ 


lIjUIac. 


g*> ^ 


i < ” \\^«_u. 


^ ^1 ^ J>^j <jftM J W>N AaljSlI ^ ^ 

^ ^a CAU* 1M.I J 3*- Alu iA \p^\ ^ o^i\ 

Jn3 •* j .conditioned media -? ^>i 

ji sj>id' abM 6- cH-^' da^i lS* 3 ^ ^ b - La & JJ ^ ] *-& J 

sjic) ^^Lac. lK" us-^ <iu <JluU 

^llJ! r-liUI ^ jl£ lili .Ajjlad! asIjSU ^SM ^d' ^9^' 0* V blill 

^ ^U131 ^jj j»2ja ^ t 3l*-d' (> aJUxI^I aIjj_, JJj 

jXiS -v-w ^jiHl i_bJ-La ^c^aJ UiwJjAj Ajjj Aiull J* (JJS ^ 

■». 

1-f SaJ Al^ajj Ax-J ^jlidl l 3l*-d' u Jj^d <_>dl£ Jj~=^d' 

( J5b ^J JiiJ L^d'j jAiil <^+> <j* A^bll la_>^Jj 4-iL-a A^Ji Alu ^ LjljjA 

■Alo J—aSJ j' i-iL-a <jl£ lil jo wa £la3 <jJ) jj-J'-SJ' £-laaj .^ x -'jjp' 4 - i ^ ^ l/d&!' 

^i <llji aiji J) *\jjy\ jL3j Ua <ji£ '\' daSXJ' Ju*iuiij s_>-= *»>! 

jSf tJjlid' ^^-d' (JjJ^d U^d' (jdl^'j .eSjj'A j'j* jW ^ 
^losJl ^jiaJ ji 4-iaJj .t_S_>k»d' ^*-d' LlHJ^d Jjdai o>S 4^' 

j-o £- l_jjl ^ 1*k*it>i'i AS I a! tCjla j^-> .a ojj^a ^^3 null j A_jA_jS o jj— a l _ s -9 
[JjSJI oAA ( _ 5 Je. oAC-L-laU A_jlik.\A AjIjJ^j oAj J>-o A_ilaj^p-d' jj'jd^ 

iais a_jajs L^Li ^jo>^ ^ t 3kx Jc. J_^aaJ! jaUI j* jSl .(aggregated 

^ ..._>. . (jjj £_}l Ju jUasU Lj!>laJl (jA Llilr. ja^o tjy*-} v-dul' ^ ^ ^ , ' 

L^-d' t> SjoAlt UJUdl (Jj£ Jljj ^jjall Atljjj ( U-£ “^1 ** J 

^1j!a ZjLi JI oAA • . o- . ^ jUaai CjIa /«. *W J* ^*dalJ 

aWL^I ^kii£J >c5 jLkil jLudl aIac-J ^ Jal ,> dj'db ^ 


4 ^UJ| L 5 UJl J ijwiV* *X.\ jj 

* ^ J 04 ^ ^ ^ tfjUl JWJ. ^ bJj ^ s ^ v 

> -’-^ ' J ^ 5 -'jJ» uw p J»j iitaji j.uji 

•*** »“* ^ ? - u1 ^ >*** ^ J>—J' IjJ JS- .43*1Jojk 

*** J ' *■** ~“- >w ‘-A* «»* j »J*» 0* .1*1 uA ul cjillj 

Jj ~’ ^ Ua ’‘ ’ '^ LJI C-“-W f 5 homogenizer j*^ 1 ** 

M -^ s ‘-- jL ^» M L ^ i <J«*^j J) v-1 ji< Ji^j jjjijB jjSjj) 

vU^' S-'—' > <> L^bkJI J~~bbs 

' J -H (' i -") f^J J^.j .O** 1 ^ 1 0* L?_^' ijl^l £jt> Jc. J j.^l l 

iL ^jLl 1\ ,jji*_dl ^ b^iJl 


»AJ 


I 


* * »• > . » *> •» _>_A» 


2 



_>• j^ 1 


/Stafford & Warren, 1991) lS_^ ! si 1 ^ 1 ^ W^ 11 ^ :' £ -" ^ 

^-ic'^Jajjl j {JaJl 4 il^ i ^3 jliJl Jjix-d' JJ S^lc-) j' 


o”. ^ _ 


j' 3^i\ j. 


4 ^ 


■. ,t \,, r - Jil- dl!j /jjj ijAili Ja.'_>« .> Exponential 
J> J_cE J.-. USj .sdS ^j J>-,-j ^ ^ 

^■S-J\ -Ji J&l Li^UJ! > J* b' - V c'^ 


*SJJ. 


rvv 







Catharanthus 6^' t> ':° ^ JUdl J^ 

l£UJI J£ ,> ujj r* ° r'^'-s t>j .roseus 

l^UJ' > J£ ^ ^jliJt Jl*-«J1 <-'_£*•' ^ or 3 ^ l v> J- ' • • ^uiti! Ij^UIIj 
SjIc.1 c'_»Li JjIS JjLu 9 ^ i>» ->£• jUaSl Cjlj 

.(Collin & Edward, 1998 ),»jj ^ t JS ^la »jp-=»3 Ciljjj ^ A^ljjli 

lNj-v J* jjjJ J£ ^ OiJ* CP 3 ^' ^'jj Cf 3 > L^Sj 

jl .^J' t<&'J_>U f V^UaJ I f^d'j ‘J^il' J-^J ‘^Jj^l'j lACjjJ 

Lj 2>L=»J' w ) <«M J - <A=^\ o jjJ (^a SjjiV' J=dJ^ll tLiji AjjUill LMiJl 

^a>3k ^ SjjL^aC- clsl j->9j >. lL^ga ^jli*. jl-1^. CjI^j o j±& ^jj£j -4j jj.K.i] l 

l-i^j '1a s>5 -ic.j .Shear stress ^ Ai ^ ai ll aI^^U a^uL^ \j!)1=JI o^a 

jl j'jA JLcal^b ^113 L^LLU Jjj-b <ijAau V ^1^. iS jlaJ 1 * 3^-^' 

JalaJI ,*AC UJL-*; ^ JnijfcJuJ' <£.jrkA\ oAA <jj£j # Aio3j/<il T • «_0 • A dj3 

£-113' ;Ja*-* ^jli ^aJ CjLAaC. ^9 

3^-^' ^ah"\.A lie. jIjjcVI ^ Aik. jj ^j'j Aj V a£j^J! AjuoL-aJIj 

a ofrA. iJal j&Sfl 


3^J' {U*l ^Ia^IwiL ©jx& <*.jAj vjjjLJI JjLu 1> Jalij O^JJ 

or* djjlaJl 0!J^1]1 ^1 C. i . i Ulll jAjll JauaJ Jib <^ailo IpUJl J£ jj^J Ap- 

u^: V cj-J .5jm3lj 'lj!X=J 1 jjjj ftliill lIiUIac. 

ls^\ ^ J LS^d' i3l*-d' ^ ^ jiUj ^ Ji*^ 1 

^1U J {L JJ .<pjj U^U. Ci*>ulj Cjlc J^a-a S Jj~a J 

jjj A^ljS L!>U. Ji: ^1 ( -.^aJ| 4iib L5U. jj jL«-a Jr^ 1 

' 0 >^ ^ ^ ^kl ^JlijL 3aJ ^lb ^ i 1 ^ 1 


rvr 


3 .llC- 

I ** 


<uuull UXiJI J ^wiVl Atl JJ 


US JSUil' <oe- JJ LOUJ' ^ ^J! iJS u y,. . , 

^ ^^11 cljja.1 b^Jl ^ 

^ ^ jUJ. V, J- ^ JjUj .^, ^ J. ^ ^ 

^ ^ ^ •*■ d« VJ* ^ ^ ^ 

& '** JkJI ^ ^ * V ^ 5«ld. ^U), *. 

-^-‘ ^ ^ V! ^ V ^ U ’ J '- LSS311 ■> ^ yji: ^ 

.(Stafford & Warren, 1991) LSUJI ^> JS 


U^LaJl J-*j 

<jjSx f-i" ji ^ ^ Aailull l£UJl Jbj3 AjjUJI ^3 

f UiiVlj jUil' <inl' -ijj^l' jSj <J (jlj .fU&VIj j-Jl ^Jc sj^SII U*J J/..U 
^'>‘ w*®*? £'J> J * xLjj J ^inll £J\ o^U^ 1 jl ^UjjI£ 

w wlLj .^U-ii! Jj- Uijja. Je. 4_kaU^l! l^jLoj <jkJI jli _^! ImJl ^jVI diLLc. 
jy^~a ^Ic. U 1 ^iLlU a1oI£JI jAill aJjj CjjA^_i A_:2jill L£liJ| fj y..* ^Jc. jV^ I 

u-^-r ^ _^' “JJ-^ ^ ‘S^J J^rt u' (j]j 0 JJ-UJI 

jj-aJ 1 ^-a.xJ' ji ,jaJl£]l Jya 4_ajli]l dAjLill y±i Ajjljjll <j jSjj AjjUill 

j' -i V -' 4j|^J| .iSj -''*'** ^ J^V' C>° 4 ^S-ix lilij jlfic.1 ?z-J ‘®J^S 
j-a-lV' **—<=U». CJjLull ^o JLj^lII jliiSy <a_^.ljjl aUjjII jA JjSj ^3 

Aic-Ljalo t ill ill ^ ijjSj 


juS v <i^ £- | .. „J | o'lA Axj V ^uli ^yjl J_jl' ijjUil' ^ . ' ■ ■' •- . 1 4-if VJ 

j^-ax£ CiUl! J ^ S^J Jx A^i Jjl^ll 1^-1 jSJ tvljUUill Jx jjjSII 

5:j'>J 3 ^kU! <a(Dix, 1990) J) fcWW 

j' OljU^yi ^ a^j’UI cJU-aV' ^^*-5' ^ ^-^ Lil '3 1 * a!i 

Uj^ ^JU, AjorC: ' 0J £ <J ^Jt£ ^o 3J y,^)\ ijlluill J - 1 = l2jl •^-^' 


rv£ 


^ j Wit 

(jojaJl . Jai <At& *jia a ^dlS <> ajUll j" J^' Uljj *y» 
^'>j L£ .jb£!>d endoreduplication c*^-^ '- 4C -biaj Ua JWLJ ^ ^ 

2,4- Jb Ji\ jjl' jjUJ' ^ WJld' _ybll bjbdib i> <Jlc. CjI jjSjj au,) 
W^jj ^jlaJi Ji*-dl j^' J^bb c^' 'Jj^' t> -IjlC lilUfcj J) 

,»i ’Jit aiji b^u. ^ ^jiaj Ja j bWi j (ji*^' A*_nL. ^ '*j* ^i Jwi 

<jj^* °^j ii^' ^-'jj o 1 ^^' 

WJ' jj_* ^_^JI >b!l a£ Jj^3i3 ,> W)J :uiU2!j £jUall 2jjill 4 

4_c d * .* « <C.'jjJl <xA=kJLoudl 4 *.' ‘ JJ A3j j £bajj diiaj A^jUall 

W_ul' ix.' bMbJl jjj jbb fii. Buchner ^ ;> 5 -*^ Jja jj^l' 

-/'■■■■->. w ^cj j»°^ • ^jic. \ j tt)Q>">j 0 Ujj11I ^jj ij_?3 Jji-Juj xjjSj i-" i--' 

Web W ji jlbcV' ibV' f .AjiJI 2>° j»jb-o ^ » - > A (_y^ u^LaJ] -_ibJ' jj^l! 
,_«-£• Jia-Jl ^pe sbl\j& lb' _jl ^)£bj >( ^ix-a]l j^u ^3 4 mil a.v^ ^ic. 

^ ■ "> b jic Jj*-scJl 'bLu £Jii_aJ bile. ^b' All^b j Ab’- bj'jjj 

b^bJ 1 Jbb W£ £u'jj J>£l jb aw gjUdl ijjU b /£! . jkbJ w 1 

<•'J>b '-d .Aillax Sj j-«bl (^i olLjj bill jibe.' ^ 0^ W^JJ 

1—iUJlj £ jlk]| (jjjl! (_>>jb3 L-ulau bMbli lx£ jbi ^bs 

f*- 1 ^r“ V' bi L?^=b' Jji*-d' ^ Wil bMaJl yil IlfJ ^ . T 

-£>b_: Jlx^j aba b2bJl lie. ^_i olb_)ll .Cb^aj' j>u LS ^bbj ^jbJ' 

Wb 1_^I c liUl w ^ aiA Uajb ^illj ^raJI j>JI ^ 5—lj jr^ 
Cb'^' Vjj ' 6j bj ^ Uiic. 1JJJ3 j>J' ^ Ixibd' jb 

i^b^ Wj Ai j>ii ^ t ibi aai tbb^ ^ jiai ^ ^jji j> 

^ b^bb' A^c- 4-J« .^bd' W' -s bbJ abJl ^y\ - ,! 


rvo 


J 


r .Lit 


UXiJij Wv! 


^ ^ - ijB *“ - * ^ ** ,, ** ^ 
•“* J BJA " * "*" ^ ** «**» oUJ. ^ ^ # 

^ *» ^ JH-II ^ ^ ^ ^ 

^ JJ ^ ^ J ^ ^ ^ ^ haemocvtometer 
f*^ j' ^ 3.^1 f*>! 3 chrominum trioxide Jjl^ JU^L 
W: o^_< .U2UI ^ j* jj,—* J^i ^ 

.UJU Uaii3i ^ <31—1! fc> O-U Jc ijjj ^Ull ^ J Jl J^; Si j 

• J^JJ%* ^ * J^j tjjJSJ <AL Y . . Jl J.^A] 

^ ^ J» Jc. ^jXJl *Liill iJ ±s ^LjL idfc, ; L£liJl 4 jj^ r 

JL-lj CjIjS^ ^jXiJI cUiJI ^UII ^JpVI J^l o-lij 

<_jL£^>x fS'jj -%uj o^'j fluorescien diacetate <_£-» ^>^^1 

^ ^ >^' iwjll ^ fluorescein 

Evans bius (J 1 ^ hJ lilliS Y"\ • ^<ji \^]jU 

s r , , a ’■■: ^-^- LA -' 1 A u^ Llll ^)J-lSJ (J^-oJ .JoAS 4_pJI ^uc 4 j1-n. 1 1 a i. ^ ^J| 

cTA j j>n 1 ' ^Ua jLaj US b^iJJ t _ s J£J‘ J3*J! J] U^Jl U2UJI ^ 
»^3^0' U ' col^ill pUiil] jjfLiA\ 1 ^wUill ^-lc 

0 ^-IXJ V 1 ^ -Ll l <j ^J-N ^jSL) J-*iU ^UJl 1-iA ^'.Wlorl j£ A j j 

l C.n^’ll l J ^a\ 1 1 ^ lr. 


i _ 5 UiJi jjc, jju ,-packed cell volume U*-^l ^>n,1 | .i 

o* ii.jj .L!>UJl ,_>< (Jj£ (jjUJ' u^ 

.£J£jji ^jS^ .5.> ujJ <_j 


rvn 



.2 tAVx AJC J 


1-jL^>]' JjjJ' (J - ^ f'a^U U^JJ i_5^' Jl 

.L^UJI J^cjUiUj^ 

j* <jkJ' ^asjlAt :CclI biocompounds oli^i c 

sift Jlbj j' AJJ>J' ^U^V' ji 

."-M Jj^ll ^ ^ 


Sac ^ ^LbiiV' ^ ;(MI) Mitotic index fluiLiVI J4bu t 

.^-aj^' Telophase) j Anaphase j Metaphase j Prophase ^ 

jlL' .jbAjAa. jllfiS. ^J .(.j-’W^'j ‘(_ r l'-^oij v jlj 

Jj'wcAAc. i _ r ic- AlS9L^-bl b!ib»JI AAc. oaLj Ja ■jilfUl ^ _^ba jaj Ajc. 

*'.~-■" , 'S > ^jjl b^LiJl ^ua.i aJj ;^ >» ■ . ) 1* _jaJI A^i jAj l^j 

Interphase ^ l _ 5 Il | bil3 jc ^ jji^l ^Liftfl 

. ^ ^ m Ixj \fi- ,\T- j 1 ^ »*-j j mi l o^l*-^a9 CIj 

T J r —a? ^U-uAJV 1 (j>JJ ^ji v jJs^L>JI ^ u^n') 

U^jJl MI ^LJijVI ^Xal£J' Sjj-lll £-0 LuJ 

■ Q J * - ; ^^L*. jA j Lvli^jl J^*Jl ^Jl Lj^xi* ^LiiqjVi A_L^^-q A^jJ ^^1 

.(laj illy.; *USJ j>uJl ^jxLiS ^ aJV-^ j-^j 


^■1 1; 11 CjLj^£- ajl -’JLlLo. 1 ^>fiau 4 \ \ il l I^jl .V 

Al^Jt Jll _ ^bil l^l y^-fcj jLttj < _ s j 1I jjkll t> 

>I>° Aj_^Ii_jl CjlijlAl' < _>-:bs {j^QJ LaS _AjiI:‘’^w 4 Q I jl-. I J..,Q1 AS 

J^_^t ^.UL ^Ua pLiiJt l5 \ii j 4bull J] Ajl^ 1 

.>^'j oaJL ^jaj 4 j.Xr AJ^X. ^jUaj -UuU ^J#^ 1 


rvv 






LAUJlj \c.\ 


,>11 >V Bioreaetor W C^UJ! JU^I y u ^ ^ ^ 


.AJUill 


* 

W<j ! jjiJI : Louili 


j 5xJ -^ ^ UjSi. Aj-luiaJl ^| J 

^ - J > : ji ^ .^U^VI d.^UJl ^ ^ j jM , jzy 

c'^j' ^ pi >J C^J ^4i] ^ jiu*jai j s^iUo 

J artificial seeds jjlJI Jik, AilLo AjJ ^\ ^ Jjlj , j, 

dhj .a^ jj±& U^ljjj l^Jjl^j l*& j^ Synthetic seeds 
^ t* ^“ UaJ ' ^ ^JJ^' c> <^5j omJI Udi: Aiii-o SaL 

‘ J^d' ^ juiaJl CjLuV _>dl diUkloj Ajii_<JI jjJ! 

Ganapathie/* a 1 , j£l .AjjIIIj <iaajd1 cjUM j* ajU^U cJ.nxJl j '..,, 

^ * 

^ clL J.u-c ^Ic. Ji£ Sz f j±x jAj^ JjAj AjIIaj 2iL^JI jl ja JI cilt ji (2001) 

<iUJi Aa*]l SUa. ^ <fr|jjll <iu ^ Jjib jluJ] jl£ LjajiJ t jjJI 

'■~ 5 jjV' db'j^- 1 dafj Ali Jn ll ^ _yL*-JI j—>_y oAljjj j£l Yam 

.<-^d Ja*^, aI j dlliij _ (Danso & Ford-Lloyd, 2003) jj-^ ^jGII JiiaJl ^LSi 

-i ftljji jj i% 1' A-jl-c^ Aili-oJI oALqJI j»a-Asu ji i »j Lo_jxC. J 

>>J ji »J vJ jjiaJI jixj V CjS^I (_>Ju lfj£J <Ac.ljjll djLLcc-j 
' J= '^ a ? a* ** -T . - JI jj~' — v: ji J.>.q» j 4_L3aJI Llilijl£JI _>j j=k-du V tfji 

J-a*JL_;l AuaaV' j-c jAl tkc.\j jjl 'JLiULqC. ^ AjAilalll diVV' JLaxljl jw c.^" 
ji ^J_ L ^ 4i,jU- < o-UMl ^JUI 4_Ti.V' j^Jj U^»VI jAL- A^’-^la 

04 C^li C.13U1I J..; Ai^VI c Uu) J AidSJl ^lc 

^ j' jejj ^S1_J| ^J| ,.i/ju Ji SjSill ^lA^L- cl-UljAll 


rvA 


*ft-fc.U Ajc. 


: +~h\ 

Cj^tlJdl 0^ JU*S-b jj^i' C^-’ 

,^JI .3113 r w-^ Julbj . (Rao, 2004) <> J»1 

L;J 1WU J^kll Ja.l£ JjbJ» u^jj^l' jl tW' cr» ®J^4- ^IjjU 

.(Engelmann &Engels, 2002 & Razdan, 2002) S?j' jjll d>^fl 

U.^kil iSj£i!» ^ ^ ^ . ^ Jl jjid' £^V 

.> <.>jll £> <4* ^ desiccated synthetic seeds lS^j Jjfl 
>j Kitto & Janick (1982) A? J* *j .OM* V-Jl 

^ cUll ^ ^ polyoxyethylene (Polyox r) i»N cA; 

j> %<> ojjSjj Jala. U^jj .U^' l3^J ^ 

• X J ^ ^ iljl^iaS ^ JSLiliJl ^jj |»J 4 iaV' 13!*-® J>* a Axil o 4 fc 

J-^._ ^j (jjiLLb disjA. *. » >" ) 1 til j£j <c-' j_^' “bojlS ^ Teflon i3^j .^Ac J 4 

> _ r ic. Jx 4-xA JttSj JiLi JJ^AI (Jl—aijl <J jj >u , l bili '—i idllclu. ,_>uxa. Jj 

4c. I J_)l' ^ Ia^)mUJ j^cLaJ) U> I jTia.x ^ij ^xj jjTA 4c. 1 J j AxJj _JjjIu.1I ^iauJl 

.L>*>' ®J* 

Uj£ 2 jI hydreated synthetic seeds ^ 

u£ J*j .t^'j l&Aj JjSf< aLjUi Ja-> cAa. ^sj Redenbaugh e/ al. (1984) 

,_ja %X Jjlaua Jala. ^jj clua CjI n>ll i—!i$J <AjLmlo*J cj ^' 

iaUaJ' lifc jjiaAJ ^_^a.Vl ili^Cxal A.uoll ji 1' -_ia.Sn £•« 

JjSjSH >. wm j j»jo*Jl£il (JaxIuu bujj jj^JlSll Vjljoi (y> ^ ’ ’ 

<J_^ ( Tj-i. * L»j_^ ^jjJ_^all (Ja-a jjjji .l3^*^ 

6^ ^a. ^ ,^ajllj .4c U c 1..V) J^U U^jJj AjjI AjjJ 

Jaa.!)b ySl .(JLollutAl jiauaj a ^Lii! ,-xa.al ./■■•lu J j]aj 4^M^*b Lill CjL-aUl' 


UiUJt j kc.\jj 




^ JjC j jai *1,'3 


j u«J' <e-j t- u. j^si; ij ^iuii jjiji jju 

^ Sj^Vl 5Ui OjS3J jSj .SjiJi 

j-uj) ^aai»-» J~s**v <=o.ui i&Jn ,>_, .icijju u«« ^ 

.Mondal et al. (2004) # ^LUi cjUUil a.-., -. J ^ 

c^ 1 o- ^ J\ Razdan (2002) j Chawla (2000)jLii uSJ 

^ J 6?^' j^V! ^ aL jioil ^jUjII JUrf^i 

;aJ CAoS?» ^le S^l Cjlj Aj.W=JI <^Vl fl-iilOj j^iJI V 

.CjLAL.V» (_>° j AilSLo AjIxC. <Ljia 

J_P ^ '. _5-^. JjJklil *U3i UllbJl (jx jjiill ki-v ojj__>Ja .X 

• UJ^- 

# Aii3All l!j11jI£J1 ^ jaWH 2. « 1 ^«w l_ w ^ T* 

^ Aj^li^rnxill Jjilll (j-G Aia^Vl CjIij] Ajuuj ^ i l £ 

6 jiil jl J-ftJ' (JJ^klll pliji JAlIl L-flLI 2 j jPL^tDj ^1L>11 

CAU**] 1 j £I^aJ ^ :>j ^1S (j-oj >L £jUJl (jairJI cjLjV 

^oa: ^ic. jJ^Jl jjAlfi <*-L-«a-a]l Cjl^ij ^^3 S3 c.L.aa11 

J—jr-a S^IjjI ^i'uiaVlj ABA ^a-ol^ j i oJj^iJlj a!xL«- 4. ' |'ji _j£uaj % ^ ^ 

uLuli Aujjj ^a! jj 4a<uajxil 4-i^VI f i ^VuJ 4 jaA 

tJj'ujll Ajjjj ^yi LaU IjjJ 4-udj 4 ■> .. l'i VI <£.1 jj <ji Jj*3' i3f ul 

•^yL ' ^'» ^ jo-vT' 1 -'I I'l l AJJJJ 4_jxA i Aj—< a^)«JI 

^'j ^ c> ^ CU J< 0^ Vi'jj t> J-^ 1 

^ u'- «jU 3I (J^ull ^ IjjajS j j^.j ,»^c. ,a-o >Ua-; v 2l i_Li£j ^ ,_>*^*J' ^,-lc- 
Cil -« i ^' jji ljft ^ jll ^yJc-j .ojikll Jj-ii J^aJ 5aLk l> ■ 5 -> iJl 

■ tUaJiVl ^ uk: AjJLJI lilli JSl Aj-Jaj*J> ^Vl ^ J>> ^'j^ 1 

U J^J S»-cu ^all CjUUJI ^ ^jjkil i> glSSj ^^.1 . T 

V ^ «SUS LkU-ai okx£ Aax^j^I £j> 


J AjC. J 


S3U1' 





jjLjjaJi ^ %’Tjlx »'i .alj jjilll CAjLil 4_iaLJl Jixit (ja 4«;.^.^11 ;' 5 -' 

l#*J JuaJl Jfca. jjiJl JL1 fUoul ^C. -lia-Vj (>*J ^Jfri) 

Jjj£j 4_La.Xo CiLuV' j»Lu «—lie. jjUI JL-V' 4<c.ljJ>ll ■ ^UjV' jW' 

.jJfl 


cjUU]! ^3 <uali AojjSlI jj Cjl Ji-aii <ia.Vl 

‘ J^' Ja jV' JJ <9^Ui> CAjUII a^jj dua. jUaiV' Jlo 1,'^H Sj^3 JjJ»j «j# 4 ^' 







i \hr c: 
c oi ;i ,’ 


J^’ .> A 

'•» 


'-s^S' ^_L1Sj a^jUJI ginsetm ^Llua 


i -Ll: ul« 


ginsei 

•J* >jL jAj CiUty! 


; ^ 






t >1 


?JtUaS ‘"'-' jJ! J) M^]' ,»^c d!iS_, .19%) 

f .ii-J cl j^V' Jl-a. t -l.-uL) jlllSV' ;LujJL-i 

'-_>-^ >-=^> ! J^Ls-aj 2_u jjl CjULu ^ ^Oul j L£) ^ 

£j>£ /-jj—LijjisJ’ cCiUjjillj 4 cL)LjJIj pllill 

: — J J 5 ' 1 JJ-^' ^ ^J->J Lj-oC.1 JJ yL j JLJI ^ S^LLlo 

^ _5-°- l^-'-' —U-lwl jaJJ ji i _ja 3 LLi*_a cl sift Jla ^Ujl j^ni 

»-_. .'-J- jjj' Jj—=S*' Jai^ l^-al •' . %") .jl Jc. t^Jai jl!&yi 


_• i *_U 3-j_^L«a!l & \-J.TcVli A-aiSV^ 4K*La ^^ic. i. ilill' ^A -ilL ^3 


\\ 


i»l jll 

w^. w >fr lii.ci-r jjJliJ' ^jj^-ic. lillj ^J' s_i—bi A-i^liJl 

^jjJ v Jii]l CjULcn. 4 jJq-^j ^ a^a!' i" nil) CjIjLuII 

w ri J—<af Ljjj^ii ^ JL-Skji (JJ^J CjIjUILI 

y ^illj 4_iJajjJI ji AjiilaJl >c' Jja *Aa.x.a]\ Afi’tjjll 

.^_r=L ^ jJ' <]ljl l-^j P'jiV' J* es- 1 ^ j' oj* j" wU^ 1 

-VUJ’ ^ .fcjiJl JljjV' J&1j3 4jt '- ; 

ft j> £ J jicM c J=JI JjAJaZi J J~^’j ^ 

Or- JA -c£ JL^/VI ^ jJI OijS3 ^ 

^'jj ^ vIA-jjS ^ J^J' •C n -‘ l ) ^ ^ 

Crj<2 2iJL<UI Ao'jJJ (^ “ jlc ^ ‘^-^' c '>’ 

±LJ£ 0^’j 


^c. 1 


rAr 





6 -i ^^J^kJlS ^LljJ iiji-ll *^UB U .(Razdan, 2002) j (George, 1993 , 
t> W-&J J^V' ^ l*-lA^LJj CjLjA]I ^Jc. 1 ^ <M J, 

^UiJ gj ji >LJ «-aaa '3a ,^-=1 aSj .c>"jj^' t> -UftiL. lu ; 

JftaJ' ^ ^Ajlill tdli £-0 <j_>U!j JSJill ^ 1 j i*i \^ "v i CjUjaII jll*j 'jojl 

BA* 4Ij lilLj jl-JS 4 JLJI ^ 4jj^la ixA ^^ 

<plc. CjULu Cixi JiaJI ^ CjUjaII <c-I jjij JjA jl£* jj* 4 ]^ 

.(Donnelly e/ cr/., 2003) lU^U a+i^ 






-£ ^ ^\jA\ cjUI juji ^^ ^ cjLujj : n.i js: 

.jj^ 1 


CdUki-j jLJ\ j£j ^ ^ii_j, i^j ^ jl>] , ^ 

CjUIjaII Jx J &I c^l AiJj .^1 Ji£yi Sj |^j, CjUjJj 4^1 

cUU jU£V 4jjU 3 cWil ^ ^liull ^uaoll C>lj jaII ^lu) > 

J'^1' ^ j. U 0 U^1 ^| Aj^\jj j* 

(Donnelly e/ ^1 c lliV jUi. a^^ JSU- j- J* J 

J^ 1 L> Jc- LSJ^> <nj ^ <jaLj| j^ji |^ ^ a i f 2003) 

TAT 


.M 


^S^J 1 2jC. 


l£UJl J 


UjJJ f °' A -' e J) ajljiaj! 4 ^ 


, — , -•• -J'J- ^ ^ e- %' • J 1 OH CJ'>v 

^ ^ ^ ^ **•' W» OS.UJ 

^JUVI CUU1I jiijij juji £J |> . U.U, 

^ ^ J'j^ 1 tr-aJi J»sill ,> j> J^I >J) eUS | ^ 

** ^ li) - • meiosis J':^' 1 f ^is*i c-i^iii JI jsij, .....i , 

^ _> frJJL, -UU ^Li 0 | U5U]I 

J& — 0 0 • . • ' 0° •*>» V J^3 J^> «SUi djA^jj ^ ^lll j r ^}\ 

j’ 1 *>-? .parthenogenesis s>Uij Ua 0jJ ^ 

J' UJ J ^ oM> J] rlill' 4aa. 3lj^Li; 

j_,’j^' ^Uil > ^1 £ fit ^vj .ujVI CjUjII CiU^a Ja^j ^jUi joia. (jjSli 

JL*«SJw- j JJ ^lil]l 3l_>i Ji& COUlxJI ^ <pUV' 

w 1 -^ w_>^- O' X' b ., ] l 3jl^>=Jl CiLa.jAj dliSj 4 jaaJI CjLJalA l _p a *_i 

v> Sj2a-J' <^vi o' J) Tulecke >ii nor^^j .Ua* Sj_^u *JUi 

9 

—■ 0 ! 0^“: ® ‘■jULu £-Ul 4_J_^£ £■ _>ill 3 jiA^ll ^J*x_ jajj£]I AAaJl t c- -Vi 


yua 


1 • } ~ . 


^Jr—Jr^J Aj^laJ CjIjLu l^-ic. nj AvuiV' Ac-lj^I 

u ajjL^Vi wjIj'laII 1 ^Uu] ^ ^ 31 ^ j'J>* ^I. iV uhI jjiajj .androgenesis -j 

A-ijl_il3l /ua -IjAxJI .ki ,il 

• ^ • w ^ O ^ 


aJL Ajj'jj ^U:y ^1 w*Ln l aj^L^Vi CjljUill Sjijli ^yeSjj 

& s1 -^ S 0 illlli A^aLk j* ^ homozygous 

*j^3' ^ij j-<H JLoxI^Ij CjIjLu 13 --ixl! Aic-Lia^ 

JWVl 0 - aa*J inbreeding <^-'-d' <rrj^' «•'j?*j s-^v ^AdiHl 

“J 3 * J^1 j3 ^ !a^ ^ 


rAi 


JjATk* AJC. J J 4 > 4 /j 


. 


£_ j'_> JUxU j5Uj US .JL-cyiV' UiUiJI Uil3L3j <$£U]| jU^,[£ J^I 

Uj'JiS' J^S-a-’j ^UJ' JJC- >—ftcl JJ^-= ^ UlUU ^UjJ y Jjl^JI 

^oillj £u> 4 i.Aj >—al i.-d ^UijJ P j'3^ ~ >. '' i u Li ^Ui (jS-J j 

^ J_**—aJI J] jU;i dlloS .(Chawla, 2000) J^U^I 0* Ujjcj jjVlj 
SjSic u-uLu -UiL; ciUl'j <2U1' l^Uvll^Li jlu: Aspargas Ui'jIu] (Y) SjjSilI ^ 
(XX) 2^U! ^ Ifraai l j (YY) UiU ^ <jj|J 

<T^jV' ^ <J-iU-V' UAjLill ^ J_ ^a .- J I .(XY) -kila. jjSj ^ 

a5* > _ 5 -lc- ^allajj Ujaj_^ill <-iU. <C.ljj (Xt'o^A-dl CjLLuxUJI 4x.ljj () ‘(J_>ia AjMIj 

^ '**J^r ^’j u* J^' 1 gynogensis <lLa2l 

J__>LJL: iax'jj lilli jis jjj i4 jlv> il l AiilaJl UjliLu ^ jjuJVI UjIjUI! lx 

*U' <!:>]' Ujl k ^l a J] p!ja.J (V*4 (Reed, 2005) uLiU ylj^li 

Ur^ Torenia foumieh UjU > C IS] Mimulus luteus UjUU J dli 

^’j^ 1 ^jj^' j^j v 1 —=u] djj^ (jjj J] Ujjki 

«->*r^l' U* UiIjLu jrlljl ^ 3 ja <JjV 4jj^J=J 1 o5a> UixAUUl J3j tCj’oLul] ^JUl! 

^.7;l l i" rV^ 1 vil ^liiaJ! 


UjUJI ^ J> ^vjU]I Aj^uVl CilSUll (jjLull u SjLi^i ^ /£] 

^ JSj .U)UJl ^ J* 2^£j\\ Cjlk^UJl JjUJI ^ JUJI y US lylul 1 

'Lj^UVi Jluj! JJui ^Ijji JS-il 2iJiu> jjL ^ Neumman et al (2009) 

AjajUl sULu=Jl -ja.jl ^Ujj l^ioU^c CjU ^ 

1' JljjV' JUi ^ Jc cJ^aUj IZXW JjiJl c^Sj .^MUl j>^ 

*** 0- J^S Uc. Sy J ^ m ^_w\ \ ^£^1 ^ JL^i S^J W 

0-^1 6- jl^L j>]l ^ .L^U t- 


CjOJ’ 


rAo 


t/t 


J Jl -1^ J* 


AiiLull UiliJlj <^oVl <c.l j j 


jlliSj Bohajawni & Razdan (1996) £>lj ^ 

, Neumann er o/. (2009) 

SjSIaII CiUa^LjJl JUjlL^I . > 

jA 3 Ap* ^ AAA' ji jt-Ji u ji 

J 1 Z^' *-** ^ ^ ^ A*J' o^Nj .androgcncsis AA ^LiUll 

A--'* A A ! 2aA- pollen microspores^^H' ^jA AA LjXiJI 
^ ciAiVij jjA' 2yA Ajj .A-^i ^isi ^ a :j .-^ 

> jA 11 Aj .(Neumann et a!., 2009) cAVI Aul! A U^LUJJ 
A-- 1 ’ JrA A) °A^' AA 1 ^U^A' : u„u i 

-A A Af^- ^A 1 « jj j A-A l> » A* ^ A A*-° A A A -- 
^j-'j 2“ : ' AA A' j_A' oA cp AA^' ^AA' yj 

jA 2"^ O-A 1 j' Jp VA Aja ja-U i 4 jw 3VI 2yA ^A 11- ~ A'A 
A—” JA j direct regeneration »AA AA A-"' 2^' v>jA A^' 

A A' 1 A®»j ^ A .indirect regeneration *Lk*Si J <ia.l Li« ^d£Ti 

^ » *; S r ' d)ljl-lJ ^Ina i (Jj£uj elnsk ^ujIiaII ^C. i o 

Ojjl >aII 4jA*-*L2kJl <^.AauSfl {jA AjjUj 


,^SL^k. J\ CjL1_u]I Jjjij ^LqI tijlc. ^Jl£)l ^—iLoiof^-J (j^SLj 

^Jr ”—' i " 4 \^. A./. 4 ^ ..’*i i Ac. 1 jJ -lie. jj*l CAjlii]! 

^ L.:q « 1 _ yA.. j , A"'A \ 4 ^ .J j ^3 t-iais -UUI lA 

(JJ j£j 4 n K.A Afj y>J& j\ -Ifliaj 

^^ - m '} \ • 3 It A 1 . s'-9 A J' n\‘j j A-3 f'-WlaAj 

J Cruciferae, Gramineae ^Li u-A 2' iii, AAA' 

'V' ^J\y A =AA' A'A' A-“ A'Ai ^ Ss\ .Ranuneulaceae 


r An 






ie.1 

Jj 


;> ii jjk." ^4-j ^-*1' t j'. 3^ ^-■•' a ^' J-^' j^' 4 ^ 

^2 ^jjJl JjS jlaJj J-l >JI Ja\jx\J JJ) J-'J' .> J*Jj .lilli ^ 

1 _jS-aj Jj^li-'J' -j j^Jj ‘androgensis ■‘^_>^ *4-’^’ ^-f 1 .j-lc. J>-aali ^ ^ 

.Bhojwani & Ra/dan (1996) J)* 

iii c_j^j 4-ole SAc-liS :jaU 1 eJjjiaj fV' HjLuU 4JU]| j 

'\'l£ N'< ■- Sac-La]' s.'H eli'.- LilLijaiV 1 Hi'jil'j sjS_uJ| 

Ak. ^ic» Brassica rapa ^ i> o!j£ l)p-» 

_5 <c ejl'.'Ull' eiul£ lilliSj ,4-Jajj* jxn cAlLu ^ -lil i_jj.\a, JIaHJ 

' > ’.« .' ■ <- j j jlL 3' >_? j.l- na J' jHs]l a jj 3 ,jlaAa <~_i-i£j 'la ja.Ho aLuo 
. ^ ’H«' l . .HiiH' j-_oLi*.3' (_)-aaj£ -l^alll CiljLil' ^jiaJj*! IJjJj . jjjflu 

— Ulll . ' j-.-J ^ jjJa.ll' ^gi Jjju ljr lJl aI j-JL' <HjUil' Alcl*-AJ j| Sjj jjJ' j 

IV* { HoLaV' elillLul' ^llil L _y> ^jiiLjjaJ' ilaLL^axj (JjjkV'j lLj' u au & j^J]£ 
w'T *—^-cjJ' ^a-u. Jjla iiil<ill 0 Jc. Jj..-oa.l' ji juoIujV Aa.la l!j.AA jlS 

.jUjS/'yijb jloill 

c_J jia £^a l$_i (olj ^pl' AjjjAaoll Ala. ja!' jfiau ;^H1 jI wJJJP. 

ejU'-l - i-'-'H- ^ (_)j A Ao»Jl oAA ^Laj ^_3 ,1-iH (J-^k 4-ajailaJl i_J-o'j*-l' ^UL' 

~ ‘JjV' _£ jjAaJ' ^Ixoijyi Ala j-j Jja 0_?^ lj' 

jOJ ^--o ;A_lq Ajlill ^J^P- S-iSC- j' 

jjial -‘la j-i ^Ac. jH 'y£- (J _jA. _jil ^c. jail ( ^aa (JLajuLol ojjallj 

l-^j ^iy- ^ ^ 

^S>jjr^3 JLl^j 2^jUJ' CjIjUIII 4c-1 JJ} 

-'JJ* J^' 1 ^ j^ L3I 


rAv 




M*iii 


^ c™ ^ >> ^ Vl <J <*+i aji j.asj, J( ^ £ 

■> ^^ c™ ^ ^ijj, sjjsui ^s-i v- ^ o* 

% j tM J uJ <atu» ^ijj ^ c um j ij!sJ| ^ ^ 

.<pU.Vl LliljUiJl c Uu] 

C™ ^ jl t * jl ^ o 5 u ~l ( 0^4 fiiiui ;AJjVI <i.buJI ,J 

M 1 i> <>ui ^ «AjjUSm Ai^Sfl iM^-.-s ! 

ii^JlS J-ljJI o* AuJI ^ U_^J t \j^\ ^ J, 

- U - L “ JI1 u^iij . £ u^yij SjI^pJIj t(J j^\ 

(Maraschin oU*i» ^jSj ,> ^ ^ Ujjfc 

<±% M-V< ^UII c*j£ 0 i SiUI ^,I>JI et aL> 2005) 

fj .s-^ 1 ^Vl Jo ojjill ^DLL.1 ^ J* J, A&& a r ... ? n 

^ -UaV* J-»'j& .a^JuaII L£UJI ajjjj ^Ltu ijj^jj (j JiJl J ..,S;yi 

wf 5 1 ^'oLc- A_^_o jj Sjl&l Jo jaIJ' sljUkla tdl&j UJ) SjLiVI < 3 ; -,1 

^ ^5 _5 ■ *" '' 1 ^3 i' 1 ■ ' JoJa]! i-** it 'J" " ^~* j ''"' t g i^ J 4 'l*v I I 

BABY BOOM ^5-^ Jillj <^JI *jjyi oi£A CiU*J| j* >1 

.Transcription factor 

uj- 2 O x ■ L£>LiJI A-ijjjj ‘U^.YI 3 Jii BMijI jaLuiijl a*_ij 

J ' 1 —i^La la. ft j t Jjcjj dlJA JJ-i 1 '»'*' (_y-^' < -- a ^V>^ BL-tgj 

^1-^1 JUJI J^ Jol^xJ! e iA BLii Jo AoljJI J5 ^iloli 

f O • £ oj!_^k. Ajk._p] ^lilll I—J_^U. ji liiLill 

Ar.! jj]| l_jjas. jjJsj 4j=b. j^j jBiJl ^ J' 4 —i^>LL=fc.Li 

Nicotian 


'a i-jlc Sj.;, Aol_-i VV SaJ a1oI*-oJI eift CLi*i j j 


Y o 


f AA 





A^, - 


'JJ 


d-ljUill . %°A J) % Y 3 ,> ^ Ui tlA ^ ] cP 3 ' tabacum 

SU. Ji iiulS jli^' o 3 -^' J* ^h'j.* 3 ' J^' «->*“■. J Capsicum Ju 

jb-jSj JjiaJ S.W SjSil <> ° ro - r * Sjb* 

jLli£- ,jJi w Ca*_ jjjS 3 ^5-1) ci'3 Pcclvin <?/ al (1901) £+j\ jSj .ajjU^I 
< cJ _-JI cl$ 4-OU.Sfl 4ja.Vi '-^ 3 & i3 <l 3 AiJ' ^l*Jl ^ \ J1 ^jjll Cilj 
La'_a. * • A 1 Ax.' jll JjS ( |-x-^a31 j 1 jjjWI_j (j^-* 3 ' .Ajjljxl! 

.-,'? y\\ , <11 v< „ Ajv^s.V' CjIjLuJ' J-'*-* - 1 ' j ( I -5 Gys) *'-*-^aio* ejltjau 
(Lin' 1 t7 --Al' ^ A-ala Ja*-aJ Aic-lJaloil Aj-ila-V' dl'JljjJlj C.Ij-JaiJl 
>c.' jA' we i aj^U.V' <ia.V' l.$ji tiUj (j-® _>& v i'j .a/., 1991) 

» \, ! . V ^ J tAx.ljJ>il A.LmlLa]< » 4 JL^a 11 Cl^LJ ^vll Aj^uJI 

_ ’r. jji(l!' « S' jA\ Ji;>V) ^ic- iJaxj 4jl**SM (ji L —SJ_v»-3j' .SjAllall 

.' •' . 'A •-■ ^yzr-1 JjfL: -12 j .djl mlft f\u J l j djl l yJ Lj'J \ ^ <a h ajSM 

JL^LkV 3 Jj’-jLuII jjjfiJ ^gic. jjjLj Ai.'^ 3 <i1 —aaII ABA ^'- aA=k ^ J^ 3 ' 

•O^.uj-a Jjjb JJC- 


villtj! «_c.ljJ>j L-^iii AjuJl ililj jLa ^ jjjfi c_i£Liad dlljA ;4fi , ljjil 

J_^kll' ^JA ^W^xl' ^1*3 AjjUill f-L^aC-Vl “Lcljj Aj jIIaIIj 

'r-jr^ J* ^V' Ji iaia microspore ^LAh 

u' .'-■^'•a- 3 ' eC^^c. £-laUl ^L^sal diLoL^ajV' ^ CjJjJI 

2-chloroethylphosphonic acid _y^ cjoUill ^jj JbJI J Jlli 

. 2 1 J-C*-c (jLa.^11 l a 1~Lo 4_c. ' jj Aj_ul L_i£ v«Jl IjlA AiUCa.'-rJ 

j'-a.'i'j : ^y. aIij ^ic. u?lL«. £ Lilli A-ia. ^L-ljl 

Cr-> ^ v - J^ 3 .%* 3 -'^ ijaj ^jl jjj jis (_sillj jSjJI jjj Jl 

Ujjj Brassica o*^ % 3 r - n ^ 


rAS 


j AjC- 


<hU1I J 4^1 jj 


(Last & jj^ jSmM Jbfij ^ gji, ^ j^, ;ija ^ cU11 , 
^ ^ ^ ^11 CjLjU) ^ U Brette]li , 990) 

O'^II^r- -^4 U oM> jSl lSA ^. ^ , ,. _„ 

^ ( rr.-») ^ ^ u ^ 

.^IjjVl (jiwj 

*xlc <c»jj!l asUS ^ ^jLUl £jl>]l ^ JUI 3 A US .Afrljjil 4 J& .J 
_>.... JUI W£l\ ^t£ 5. Wflj p WJ ^ C UUI ^ £jl> ^ (^U 
>c lil ^ r. . . _^l 3 ^ ^ ^ £ _ 

*** ^ ' * * * J) u’ 1 Arnison et al. (1990) j^j 

^ - j B. oleracea cAjUII jje. Ji J>$ ^ ^ 

^ JAL= jjll <iu i> J- i JSJ <&• T £_ 'i Y ^Ijj Aic ^jjUVI ^tJLill 

£** £ J ^' 5lA Cu^ Jljjll jjiallj JLfijj dlj J jU Jnia 

.5. napus ^ cAJi^XJ 1 

-lijol* o“~* ^ ^>V' ^rUi) ^ 1 jjJ e-uJj V ;p^uaJl 

0 i ^uiii ^jj^. jsj ;i jjjIaIij 

.oJjla £ j-^all l$iSj ^ ^ 

LUa.,4 dial! 4ft )jj 4JL£ 

Cjuloi J^ic. (J^x-«sazkll tw-Uajlioll £C^ull ^-lc. J^-~» t^lLiA 

;l^A j cillJl <c-ljj 

jjj (3*-^ ^ I^uAxjj (Jj3 jIa jVl JjC. J 

1 <\ll J^-A jSfl ^lc. ^jj # A-LIaa A. ilwi 



yj £* kk' Jk kjj iui ^ 

lLjIjLu!! w wkij al^Jl (Ja^j klo !■», u 

• ' 


C- il VX <£-' ' \ • ^L-AjLL.fcV 1 AjljLAJI <Jl»j:Lm-SM Vj liul l U3* * lIjU X ^ .Vr *1 I 

sS-^ - w ^ • - l (Jjk 

.(Hhojwani & Razdan, 1996) ^Ulll 
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Potato 1 
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KA 5 
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To. . 

Ho 
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- 

HI 
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- 

MgSOi 7 H ;0 
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Ho 
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Ho 
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- 
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NaH^O: 2H ; 0 

- 

- 

- 

- 

\ 0. 

- 

KCJ 

- 

- 

To 

• 

- 

• 

K1 

- 

* . A 

- 

- 

. .Vo 

- 

H 3 BO;- 

> , 

>.1 

- 

- 

r 

\ • 

MI 1 S 04 . 4 H 20 

To 

i.i 

- 

- 

- 

To 
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- 

- 

i. 

- 

ZnS0 4 .7H 2 0 
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• 

- 

- 

T 

H 

ZnS0 4 .4H 2 0 

- 



__ 


- 

Na 2 Mo0 4 .2H 2 0 

..to 
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. To 
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AjjUill Ac. \ jj 


\ 


— 


xr.n 

J j-W 




CuSo4?H:0 
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- 
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• 
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- 

- 
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- 

- 
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- 
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• 
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- 
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- 

Tv.r 
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— 

— 
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CiUS 

t • 

- 

Inositol 

>.. 

- 

“ 

i-o . T 

) . . 

\.. 

Pyridoxire-HCl 

. O 

• O 
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- 

\ 

• 0 

Thiamine-HCl 

• O 
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) . 


Nicotinic acid 

o 
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- 

- 

T 

. o 

.Glycine 
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T 

T 

- 

- 

T 

L-Glutamine 

- 

- 

- 

vr. 

A. . 

A. • 

L-Serine 

- 

- 

— 

> . o 
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) . . 

Folic Acid 


_ 

_ 

. 
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. o 
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_ 

_ 
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# ~ 
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_ 

_ 

_ 

_ 
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• o 
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_ 

_ 

• 

- 

- 

• • 0 

Kinetin 
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* 

_ 
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. 
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. A 
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• A. 


Sucrose% 
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)o_Y 

) •-*{ 

T 

• • 

). 

) r 


figo SCh 6 & Nitsch 0969). 2 Chu (1978). 3 Chuang el al. (1977). 5 Keller and Armstrong 
Polsoni el al. (1988). * 100 g sliced potato tuber boiled in distilled water for 25- 
m * n and then strained and filtered. 




-* ^4 XC. J 




. ^13 V c_u£joll <LL- <iu ^ W^JJ ^D*^ 1 *j_h1' J~*a -S J 

i ,\, r d i Aljb-JV ^ JULL-V* <*jki l^J ‘VJ^J^ 1 S^' j* 

Trifolium j Brassica j Asparagus Jk jU j^' ^ ^^lul'j 

^ I^j>*J 4-u’Jjjl j>k]l ^ tSk JU*a-.l >-aiL 

.*UJ l Jjl jAj -kOj mjLJ A.r -j -Oiljjli -i*Jj CAjLu JjjU 

j <i*SM _*AJ Jv* £jUl' w .A>y' .1 -l t-^ rJ ' v 1> »« ? J*. ijj fJ (jjflt tjjlll JJ UjUom.1 
a_» w U.. J ^J| I git' j! Ajjj!) <_>Uj ,j3 Aj^Vl Llujj J§j .^-Lalll L_J yu 

^'•v jl *iljU ^j* AjJUll UjljUill ji ^i) Aj^all t-J>Jj . jjkallj 'JjLu^IJ 

J 1 ^}) ^^ic. <jSwyJ* (jiuJu l 1 ;Lu C-iC-LjaJ flj 111 LjI^J <JjUlo liilcjl i jM&J ^yi 

• S J^ OJ^J 

>* — « 1 ~ > 1 kiLUl £ j' J-A JUsu-uil (J_j-3k t j—c J-jljtli dIL_Li ^jJL] 

•cr^J ^ (Bohajawni & Razdan, 1996) 

J>\-L y* J duJi jlxaJ *_ijUl L0UJ1 .k t :.n jis <kL£ CjUU c U 5) ^Lu&t] .1 

^ _A^uSf! uj’JUH jjjii *l£iik.ftlH J ^Ayl\ 

.<uUl!l Jjj r Ui£U kia U^UJl <u *y 

^oai! jl y^l\ JUlil j-a .uj 

^ 4d.M j . .t Vl ^k-U^S jjiaJlj iSy+ _^I1 ^LjUIj ^LJI Jljkl y* jj-aklll .J 

‘ *'' 1 .Kott et al. (1988)jkl US Brassica napus U»IjU 

.>—V' ><ouSm cjUuii 0j s: ^ z m v _^kus 

•C^ 3 ^ *> >S' ^jdisil k^LUl V 1.«, 1 jxojSII .-3 

<xj11a r* 


rsr 




_2 .-oj -ItC. ^ 


j A£.ljj 


^‘jj a.^Sj Kamcva & Hinata (1970)^1 <LUJI j* 

J>^ UjA> Brassica oleracea Obi C U1 

L^IjJj 1*1—aj C UU\ v ^ jjU ^ , ,„.|-,J| 

J& <4* ^ C^J 3^5' ^ a_L> L^iSU j .5-uUVl OUUII ^,^11 

C U11' u>a a_c.I jj c Lv ajjjj .^UUJI ( > JJ5 jjc. c_L 1 Sjjj .t v ;.-. 

£^4 ^JJ £-“°J " ‘^ l o-A ^.Uoxu <1^U 21c. J U.~, - l , 

j l-serine j glutamine <4^' ^Ua.Vl AiUbl ^>jj*jj .<jj_£VI J • 

.L-*U c liUl ^ £jl> myo-inositol 

#. WJpWS ^ £^1 £_ j'j* AJ>*—a f&jll ^Ic. ^£1 

Aslam ^jV' gSUIl ^*Jl 1. j\£ ALjWl ^ Ui2£idl AjjLJyi 

J* - * 44 <\£ v : Y ^ ‘^l ^'jj cjj .*?/ al. (1990) 

.> <j^V' ijfcrj^ I_>sl^ iilU' Ajwjj Jijawj Jlaj lLua £-UIi' u-J^=*. Ac.|j jj 

J^ 1 —^ 4a -*J ^ oJjjjJ j aJx'juaJL ji AjSujLSja Ajj^pa? jo\ JLcaSj jy -1 

t^<a? r-ull' <s,\ jj j -UjWV' vliljUill ^r'.lj) Jj*-o j t £jjj ,*J 4 j 3 

^ u 6 - androgensis ^ .^' _y*-*4' ^Uj Wenzel er al. (1975) 

^ -v- 11 * ' ^ j)j Jia-s ciiLiJ AjLajJI 0 A 4 -J 41aj-® jjil! 

jjjbu SA-«J u5jS^«Ji Ji jjall L^llj O^c. 4.A*illj ^j-a 

-ti i-T* £-'JUl ^v^a. ^ ijS-LJj %'f • cJj l~» ^ a ^y-3 1200g *'- c -_>*u 

~J Aaa.i tjjjSj _^a>j ^) jA*ij 

■^J .j^* %i ^-o Percoll oJl-» (>» % 3 ° (JL A»'i ialj *^il^ -i*j 
■ijkll 44 L*] aJLJI 0 1 a ^ <j±J)1\ (jjj^J ^ jll J_>Sj 

^3j .Cj'J'uill A^laj) £olli CxlaC-i clua. Lj-jlj Oa. 

Petunia 'i^io obUill ^ ^ -uill CjIjLu ^Lul 


rst 


J jAXe AjC 




U£ Datura inrtoxiaj Lycopersicor, lycopersicum j hybrid 

.R.izdan (2002) j Chawla (2000) 

ujUxu,bji ju^i « 

jUxl^l jl cilloll icljj > l5J^ £l2j| 

> joe j jl jA j j£~J’ •> -Ui]| 

jjjajj .4-^'’ j' <- v - a ^ u ^' Cy* ji c. Lj^ j* 

fAft jj-d'j .L$ J^-^* {**&} CS^* < U ^llo3' JjAjJI ^ 

ji j^LU ji c Auli. jjki dua. parthenogenesis 

^3 4_LoIa-o1] A ^wjuS (3^* (*' ^1C- 

\+&l c- ^j^ jx, jj£j as Syjc. ^lil -u=^ JLa*ijLi kluaJj ‘Cucumis melo 
Solatium Nit^ SjAlkJI *aa . r .i- h-a .^! aSj V 

^Ji_c dlhaploid (2n=2x) £>4* Solanumphureja j tuberosum 

<»-^j J^-J' j£Aj tetraploid (2n=4x) u ! 

tjS^ix. aIij^i *- Skj .fj± *-*jAjV I jij^j j* Aj V t - 

i( jJl£Jl Axj ji Cj^d-a^j-iiAl' j-j 

^ida g)nogensis *Sij±=> jc. ^Ai-JI diU^V' liiUI <&ljj £-* ^JjUaILjj 

oAA ^■a a'i .. • 4_i^Li]l jaj .CjIjLuSI ja j n^*. I ' ^ lr_ ' ■- o ' ■ 1—>~~i i ■ ■-»! lill-j iLi»aJ 

. '‘ J > '': C ^Lkj — ^0 <C.ljj l<j_ia V Cjljliil' 

ZJh'jd.\ CjljUil jjjJVI -'Oi nr- 

0° Cu'£ l a) JxJaai JjSj CjLjaJjJl AjIaI-*' j' 

AjAJdl jAA\ Bohajawni & Razdan (1996) 
jl£ Atljj ^ JUJ| j* U£ J _^U11 _^ll ^Uui ki ^ 1 


r^o 


^ _*JC 4 /J 




£&) jaiaJ ^ jjfo <j1j^! SjjjJI 

j MS J* VU*!-' 1 ’-AjjS’j <*AUI £>Ujtf1 Joj CiLU iis Aclj^ll 5ou U ,jj l i'j 
S^l ‘(j^J'j vOjLil) n o' i- r J* C j'j£ j£^ pi 5j,L^l ^ N6 
<JjV' j> 1' ^ ^ <LLJI c. jjj\ ju^i J V] <iL^l *u£ -AJi J.. ■■■,". 

> lj ^jlS JjSM CjIjLu] 


^ ^Aj VUSM Cj'J'oill ^c. Ju^l! 0 - jL\ AhjL clliAj 

H. bulbosum £* Hordcum vulgare ±c. tili*a 4 ja^JI l _p aS u 
jjA* w & JjV' Jwc ^Ui joia. jj<Iij ^L-a^yi i_jSc. j^V ! vjLj-ljajj!I3 
'- J ^ W* J-UI-J' £jJJj lU) fJ IjJ JlM 'i>. )jAit 

£&] Ju*-4 Wl' 5 jL^V' ^ ^l!' .iit j^C. J^LixJl cJIUa dill j Lo ^ yX j # <lzkV I 

Cjl- ^-2 Ajjuj CjIjLij i A'y^iSH 'JLojuuAj AjJ^VI ulAjLull 

cc aISlJLa]' 5-iA uJ j ^jIjLuJ! v L^Sj c. j *jI 


.CjIjUII /p» jjjS 


A-*^Lk ^3'jjV’ »■“•■» j* —lAj—^IsuLull oj^A^ll CjLc^jl (J*J 

Lilli. usxy JV jj\d' AjjvSi o _ ,;.u^ 'oyiu *ail jlxlil SjLJj 

ji J:^!’ jlA j}Mj JIjjVI t> 20 c. ^A'J _1 -ajjj .j>^' -^-j 

2 jjL£]l «ii’j;'_u!i ^ ■ • '« ■ ; ^ =jaJ j' *3 j j j° 

^jx j y^LzJl ^ llU-^iji JSl&j ij^lk!! ^uij s f -L % J 

'-^C. jjxJJ! Jj'J'aj Jjj\ <L^JI Jensen (1974, 1986) C-^ ! 

DMSO J-«^j >-r^ ^ ' j 3 JJ* J J 

aixl ^ix. '» f. l l ^d_jj _^_u£_jKll Ajl jy Tween •. c ’-*. >1, j % v 

U^lill Cjii Cj'JUill U ^ °T T — Y • Sjlja 4^j0 ^Jcj ^j-^1' d>L^ 





^v, . 


-Lm'uI ->-aaj 3' tA* °o * . ’ 13 AslaJa 1 -- ''o' , A 'j 

^’oUJ ! ^ J U ^' cA° .(j^Jj^-* ' *) i3*“ 0‘ 9 ^ J-wtu-u 

dULiii JjSXjj J.**<*M <j-'U.'V' OtiU\U V 9 J.^' f 0 '_>A' <c-ljj Ji=. IvUt.;,-^ 

ja_w jii .OULul! L 'u*-oV' cA- <kal^ jSa* L^uiii 

\i£_u jic. jjiv ’-j -' 1 t’^jr-A Jf>j ( sJ ^ 1 ' ( > 1 )^' (jli.'Jl ^-.l'^ 

wjIjLuII ^CjIIj ^-laLC-l c j ; 4L i^liLllx.* (ji *^.Ua» j. Jj| 

.<jcLiUi 

jLuiV' 4-ujL'i ujIuwwVIj *ua1oA ;U-su 

_'- t i l«l' <ja_Ao <j j£T: vJ _u! Ji jjjJL lj*44=w <JJA j)l CjIjUjI J»<r. 

3 s •£j 3 >A' >._;L^a7'j r-AlUb ^.j_>*-: U 4jC jULojJI 

-Li : 1 ^ yCZ ‘Uxxiial! wjV'lsJ'i cljjjlallj j-iSjul! (.{jJnrj (jj .j£jl ClLLiJl 

3—^ vs-^' 4jjS^» l^JbaloiV .-wjJ' Xs.u.'X :j±a j 

3v : -> J' ^J) Ajl s j]l _L_«xJj ^jlauaI'j >*-^' 

J" Of'-V'A J>^ ALLV'j 4j.aVI jJiJIj ajS.vJl <jjjV' ju 

—’'•' '-'■’ '” f £•* <Xo 5 ! jill ,; N ? J . < ^.. jojj*U' 4X jjixx ' 1 

s^"’- -vr-J— - ij_£r ' T“J jjjSai ^j-uajl •_>*&] I iwj ^3 JjjVj^ 1 

■^' "^' *• ^ ^ ^ J 3 ,^-Uiiill juj*_j <• Axo w_4Xjj£." Aijr 1 -?-^ 1 

• AajMo ^Oc. > y-j j 4 Jj-.i*-o {ja '-*? 

3 *i y ^Iua ;^Aic c Uxj d,bW!i ^ <ulji s ja jZj 

^ ° ,:M1 ^ e ^ 1 ^ ^ .(wuJi ovj :'•“' ^ 

j»—rt-aHjSJl J±. o-Ua.Vlj jljiSfl ju J jm jai ull ft t+tii 

W5U4 js MUXVI ifct ,i i^UB' ^ 


*3 .»*« I .k| 


• : :U 






(^J 1 AlC ^ ***-*/- 


<*M» So^-iVi 


^ *i*Ji Jwfl -vu ^ ^ UiJ u ^ ^ ^ ^ 

^ jji=j ^ ,J & J«i# ^ v^j ou* ^ 

■ ij ^' ujS ^ v j o^-u 0 -u>t ^ ij^j 

AP* J iL ' J -^-‘ JI -^' ^ ^ EJ->>!' -A~~VI Ijkij 

>’ ^ ^ 'j* <Ji jii <fwii a ? .,-,yi ^ 

v'—'y'j c»asi' .'_») a^vi '^\jj ^ j, ^ 

L>- Sp'^ 4iu Jc. - l.^ l 

JJ- ^ J ^ ^ dlj P&Lii JI J ,[m.uU CjL^jjJI , .1.^] } 

-•■-^V’ 2_j^ M ^ ^ L,—2 jU 1 5^11 l _ s liL»c. ^ 

w >^ ^1 jli J3h JJ AaLiVU .(Faure, 2001) ^>11 l* jl-1' ^ c _,j>ll 
^jk J_v-aaj’ • . • ■ » -- > J J&j Jr=^J' 4-k-VI Sj’ui jfkj 

^ jjVj’-a-J' j* Jj'_PjiJ' (Razdan, 2002) Ajj*' jSj <Aidijll 
t - 1 V jk. w j—sail <-HcV' w -^xj ‘^-i*j J i l l-v ..^ (jJja.i Jjj ^.xA Jj—a-iJl 

-A-jj la £->- <■>** jV> rj >* ,\,-i ^litlll jjiaj ^ ^Sj .L-h*^ 

:^j Faure (2001) j Pierik , (1987) 


JjV 


_ n * 


I- J C waS / J 




*> Al' «J ! jL 11 a jjsiuJ ^jdJaLJt Jjill l>-» ^kiixj J^' ^ Bo iso Jj^ . ^ 

> J^-s <£! >- ^ d*^ : ^ c’^' '-r 3 ** 

.u^ 

jUjV 1 ^uau ^laXbQ jtN; ^_=_b’J Jjlj > _ 5 -1 c. J j . . T kll (j^-a' <k»-V 6 jj3 .T 

juC JJ j! jA'^1 1 t Lj=^i iJljl ^x_ -’Jill 
^ J&J JjS'jJ' ^ l jAlk ^ ^Jwll cj^ai 2^ C U11' 
ss'j^.1 1 ^,m\.^1 1 aL'jJI ^ ^ jl ^ LaC - 


r^A 



Jjc j_w 




"Jj 


-\JL2^>ia)' yoLS ^ 


LiLx^l 


-U uv. 




v^u=J> 

JL-«a! y j^-"' • jLii*A ' ^ -.jU-aa-V 1 '-r 3 .^ 1 ' .Jj'ji ^ 

_pjic-'^.J' LX^J' «> U.^ji*j 

. , ./.*s'jill' »_iA it'jJ^'ji -laL' 1 J>« <^*>_>J-'-*'V' LlXiJl t ■ U . i 

>® J ^U ' •-' 4 2r fia.iiJ.Jj J-Ait *->_*j' 0 3 U-s 

.1*^ CAkialaJ’ jL-al’ 1 ^ JasJJ jj.UA ,-J J_J f jiJl£]l Zjj 

J- w uafti-' i _<L^aLlJ' 4-Uii>%]' LjXili v_'l iyi.\V < ' jy' (J jl i 'i\ ■ > '■ 1 ',^ . 

— Antoine cf al. (2000) c$J*j J' • • ^-l) ,»jj*J 15L]I ujjlS 

. ^ » «"JJ 'jJl **■ J . l *fc j^-o Jja jjSi gLo^jl 

j’^ 1 f'aiiJ _>* Kranz tv c//. (1991) o** .‘ 

i ^ic- Jj-^=J' vilii ^icij O_o!l CjUUJ J&yJij sj£iall cAkiJaJi 
4**yj 2>* v^Uj -ju <L^LJl o^a -iijjlaTij .. u^.-k 

Jjii Jj». jjS jLuSii _,i J-L^V 1 

.polyspermy -- -*_>*y U jil gUaj) ^uJ gUaj)/' 

J —‘*-$-!' -. - • -= > -211 -J ^J'—ai)/lj ^Jiloll *l_»] l$j fjj ^Jill jjjlaJl ^jo ua*J' •!»JiJ 

^ Razdan (2002) UjS3 ^ J^ 1 

2^ *'-»■) <2= ; ^’2c- ^2;Jl ^c. <j j^Ji <*'jj •' 

^ j-.su j) ^>di pL^cVi J*^; u^r. gisui s-'^ 

^ “ 7Ai *^ ^-J iri 'it™ placental pollination^'-*j*y ^ y>J c'^ 1 
- Stimulus lutens ji Petunia J 

Petolinoe/ a/. (1990) ^ Tarcma foumieri ^UU > 

f’-^w 'ojlA.jlLo 3^ OL-Ui Jc J 


0 




— iiu* 


±C. 


<uUJI J Ac.1 Jj 


.£ U*y» C m J L5^> f °r A Ijj^ Jc. 

^ Jj <UJI V 51 ^' ^~L^y\j Cilpy\ ^ cuLo 

e jA C U^ 0^ ‘C^ 1 ^ Aij_>kll 0 iA 

.®A*> ^ Jj*-aaJJ AjuJJ 3 jAi.j UIU S JJ 

ijij f.\2a^i ^v^uJ' lU'J 2^' ^J) *4 Acljj .Y 

t ^L!jU' aiA -UJ £*Jj' c v^ua 1' cr* -^C- ->lj UKj ,<iiSJ 

t ’uji ■ ■'* • ^ l ~ J ^~^_^' 0"° ^■^ C- J i_j-® 4-—<a_ j jiS1 I ^jjj vluai 

JjLlsV' ^lc. o j^3j <Jlc ^laU' l -r J J^ £!<£> (jt t~iau US -L pxi^Jl Jjc 

-uillj! jfA fjJ i_Ij3 % ' 0_)jS JJ j» JjluJlSJi JIjJ^IS (J^la_«U ;_jiajUil3l (Jxlxj Ujjj 

.(Zenkteler, 1970) >*j 


jLuiV' ^ ^jjV>l' jjIjjj i_jL_ai.yi <jUc- AjuUo t-j-i^JI (jU !j) .T” 

1 <JjL-i -=Ujj ^ CLjLjajjull Ac-lj jj 

jS-cjj . wLU' 4—bjj-Jl c'uic J_^> j B ^liill U-J^^.1 

<^U!]' SyjjiV' _*-cj ^ui!*l!i ~1>J -lir- j 0uijj ^jjj (JlAxiailj <G-e jj-alaJllI 

-r 1 * ■ ■> ■ JjSJ j o j£ ~<J1 Cj\ l.i^l>11 ^jaj ^JJj 3 jSLm lW _>* ^ 


-J J r'iUi v_; yl^. ^ ^ju^aJ f^laj S^LloII jjl^rJl 

CjlIjc- .l^c.1 ^ Jjl ^ * iW 1 1 ^.: i^-l l: ^ 4> aaa:V1 ^j>3 oAj^c. (■ » 1 ft.lJn 

' '.jf' J ill 4.S-1 ’i->.a1I 

L>^ J ^U aII (Jo-*a3 JIaUxj djl j n^A^Jl AjI-^J ^5-3 NitSCh (1951) ^ 

^ W^'jjj Lycopersicom j C’ucums j^j' 

'jl^j ^ ;> >--=»' JJ^ cy^ J_^-=^' 

jUJ1 ^ ^ c-^ 3 'J IAA u^>J ^3' jj> j m 


t» • 






>*4 4ilal •- yj,ji3 ' ^ Jjklj 

j'^J'j jck 1 >*"-’ ,> (_Sj* jl' ^sXl! 

^a-i ^ SjSU* ckWUJi J> v> Kranz & Lorz (1993) jib o 
.„,<\ 1 Jib J« a!> jk Cl’lkukJ' bi!3SJ i ( jjyuJ'^\ -V»J' Ju^Ja -Ul]| 
^lb (Ajj yUiacUJ' ylj'jil'j ^ urk ^'j ^ubJl 

.-■^-, . kiblii* U-:^J j' j'^' J 1 ^’ 1 JWUj 

^ Ji^l; j : kij*! *S>\ 3 0^' 

. . -^ ; b Jj'oj Jj£jj uj_»jJ1' Jj£j J*a!'-jj PEG Jk ■■^^. jLuil 

(Bohajawni & Razdan, W* ^ r ^> 1 ' j^ 1 

. 1996) 


Cj'-iLaC. ■ < ■ ■■’■ M ^Jlj ^ A \ i__fij_Ja.ll J Aslli Jl u-A i lRlft l' ^2 f-Ld*]' Jjk 

^jc C.’U_J1 »aA CL jiJJ .jUisfcV' <-JJjb' 0 -i JjJJ'j J^J' jJjSj v'-aj 

v V ■ Jill A«JjL bL''^oS’l {'LA CuLlAl .^asi'j Sjjl£ kiL-a.'S^' JwaU^. 
,'^Sa iiEik! kjjkL" lMC 1 ^' *^ J 

GJ_-' JjJ.' £-iL'U' ’“'->j CLij-la. £-» J?1 yj i-ij_Jall 


^5l ; 


^ mj lIj y. ^cjJI ^paAl/&U v i» Ail bail A_mll ^r^jJ • * 

JjJJU ^U' Cj'wlLxJ' ^iaiu cflljA V) Jvo ^ 

Gi* L.jL.«ai. v i'j Lib jLliVI ^ 

^ic. JIlsJ' U.iju jSJj ry XO*Jl ^ uj£^ 

l ifij'' 

.j^ 1 Cj^. 1 Jj^Jl ^ 2jc.l^ blL' JUjj.jj^’j ^ 

J -^J ^'iill 4_;_jbV' jUi3b k-: JJ _jil jSLkJl yK^-1 CJuiA j? 


.W >J 




AC.Ijj 


^ J ^ ^ ^ ^ S J-^J .f J*-J*vI J>3 a^JI J^l 

> ->^' ■“-> ^ k^\ 3 sjLj .kog jUiVI 

jL?J' fUii' ^VUJ' ^ia .JaiaJl w uolj ,.jju, yuV' ^ SoUj _yk W .^.,J I 
^ilSJI ^ >iiL OjA^j ^ SjUjllj ^ULVI _pLu j£]j 

u U O' ^ '-3^r> o^c.I_lLJ' AjjLuJI £-1 jj)]\ ^jjj l i l. ^.±. y\j 

JjA-J <*-£j <*j-^V' Oil ’ll ..! Oja^j Aaa jAjV' j>taj ^ tw.,1 ...1 1^1 

/■'i>. wjU^aV'j £j*L 3' ~LkJ *0* O* -^V .^j-i'■Wl' ^j&Ii JJ ^liiil 4_ijAji 

LtjSL* }J*T* O <jT 01« 'l-i'j^aj &' _>*.] 4A4C. CiL-iaj ^a*_i J*-a3 ^ ^a_j 

.;RazdarL j (Pierik. i98~) Jr^'j j_4=j <_U'j^ 'j- <_r''^jj 

. 2002 ) 


y \ -. ■■*: Vll .41 ' j T V ;\0 i _ y lc. «^*4 frl .UnC-V 1 Jala. ^jj 


jJ' ^jjs^-1' j+jI 3yL.xj*\\ .3^-' Vj . o-j -^V! 


* o^' ^5-iC- *L* 4 j- 




j 1 




’! « * J 




• aA 


jPv' J ! d-rP- 

p ■ -v *3 jjiau! j-cj ^-^Oso-ai' w U^ ji 

l OlU jl ^jL ^A&t o'^V Aij_/^*« jO .ji ^J_>3 OUa ;j.»uJj > a - 

JL X^l* Jkj jAlaJ 1 jl cP'Ol ^aiUJI .UC- jSJ 

- *• 'cl"'H c.1^^' <JL^ 0 J L.' ■ Ai : ! * ^-a 


J! -.>S ji J) 


* tt 




1 t • »! 


#l ^V'aOi 

jU^.. . i 


.<HU --Aiua <Lj _wLJl JLu -is> ^ic. J ^'—^Vlj joatw r-H 1 ^ ^ ^ * 

k-a <lu JJ JLu t j^j J^ 5 U^ ] 

AL^l oA^j L-jL^VIJ 0^' ^'JJ 

,i V} t jjO Jc. AJ_£1*11 j 1 -^!' vIj.^ jW^'j ^ aUjJI 

cr^' J 1 ^’ I>^=* 

aji .'AajLJl jjAoll Aj jia. SjLjj 


U^j'-<ull ^ j 


:l ^-- 4 i jua» ^ c^) v 



J AjC 2 • *-* 




^Cl 


a*J» JU jj w wftUu^ j' IAA JL> VM’ _^' oiwj iiUl J 


0*iii 


.juai 


1> Ajjjj 


<kV' Aftl.jj 


^ , a Ill I <Jij£ C-Loj ^jLuJI c^ajl 

2-^ ^ j=^ j' J> J*^ ^'jj .jjjI>11 

bj’k Je J_ ^oaJ) duj Jc. Akljjj J £jiUll ^aic 

Cochleria —j’JL: O* ^ • * J dujl o'ia <jlaj cJSj 

' M ‘ r u, J Laibach ^ £ .»jV» OjkJ Ak Jc Akljjj R ap hanus j 
.uLmuc Linum pcrenne x L. austrianum i>° <*jL 1' jai»J' jlii ^ 

: J) LIa^, a£.\ jj L,j46j 

.t_iL-fi^yi I_aic. AkV' (_>al^a.) (JSLLo Je ^Lllt J 
J>*J A-JJ 1 *j 9 J^i]' lJj J, CaaJ 4_LA£ bjlilii Jc. J j.^-d l T 

eOtak' baUkdl J* ^ud' J!>U. Jai^ JJ Aaaja-jjl! AaidJI Jj^kij JaiaJI 

* V ‘ -*~J VJ 1 ’ Jj J! J^s J (_5 JiJI ^Lk.VI ^ Jll J 

■* 1 ^**^J •*- J l ail L2laJI jja J-ljull Jc. Aa 1*J Jl'j 
W k jjalu ji UaaL l^tii] J jS-j V JpJk ^tfil .f 

ujU^a.y'j ^adUl kuL*J *> AkVl Ac. I jj J J iCjUII 

jLuiVi 1 J j' 

' J ~ A ^' £ ~ ® '** rl AaiaC. ^ > J-i il l Lola jac. 4 ■.-. ' A 4 i-w ^/1 4_c. I j jj 

^ £> J ^’JJJ J>- ^axJ! Ja Jajl J*k 

^ <l ^ Aki J^oi J_>a. Jj-oli'JI ^a ijj /aixdl bjliul' 

j (Razdan, 2002)j (Bohajawni & Razdan, 1996) j (Pierik, 1987) 
;Ua ^ blU L^ J >(Reed> 2005) 


J 


^ -%A \ AvC- 


U-liJlj i-y.*+ J\ 


4-^aU]| <1^VI Ac-ljj 

J! ^ ^ C 1 ^ 1 !> ^ V^UII ^Sfi ^Ijj JU J 

u “ ,j# ^ ** ^ ^ ^ ^ «JJ Jj .fiu ^I5t ^ 

^ ^ ^ ^ ^ - ‘=^ V- ^ Hanning 

j-rsuSn ^ jc <**=- iw, <k.i j3 p y.^, ^ ^ 

^ '- iU * J ' J *^-> fl ' ^ S ^ UJI i- 1 ^' JcU, .jjjUlj a,-.>-.« 

^ *> ^ EJ&'j jjM oUa, J| _> JjS j| 

^UiiJi O^d 1 u' c*““L» .csja^i daidl ohU. ciiiiSj a^Sil cjUU^i 

Os^jWj Cjl -’ a ' e 2 *-' S JJ— ^ !> sjUi^vi j >sll ^ 

t5» VM ! W» 0*> U^ .O^JJ^U j v^< 

cr^ 1 J^ fJJ**jAj^l £4-^ _ > U*j J mJA j\\ . MA-,.,1 

Alll. S'J"^ ^ (jS yu jjii Qilyi .j/^M 

?Jrh J1 J -^'^' 0° AiikVl L,uaj jajj 4-C.l j j 03j .<jjjr^' 

a"^ ( a - )f* , *'_S'^'- : 1 0^ i^s^" J-y_$ dj\ 'j' . j^ j^--i j ‘-‘‘■>11^. l ^ j'i l e l >. ^ 

A^uallll jjP A^Ijj 

j^la aJ^-coj i..iac. (3^-A: ^jjIaIII ^y> ja& s _ r * 

l3Aj^:^ \\ CLAjLosJi 1 Q-v 'i li ^jj^^xnl' <_L^.^>-a Ja-cHj aL^.^o 

^ u/ 1 ' ^J^laJ*j ^ yjl i w.:-v Cjljlio: o-ic. ^JJ ^Lji S^c- aI^^aI' 

^-iC- J ■ ^LoJJ ^La 

0^' ^5j .(jjj^Il jSfxJl ^oAli Jllj JILjj, j^a-ill 4 S^- li -^ aJli: 

L ^' J ‘ i *- UJ^JJ L^dil J A..'., ^ 1 ( _ > ^aLi. S'.l ; (jAaii J^r^' K - .“i ^ u* •-’’^ *St’-^' 


£ • £ 


J>y- 




^Ic. LlJ'jLa Sjbdlj 0^“" ^LlUil L-K 1 *^ i_5^J .<al r>^ | J jL*)J ' 1 , 

(Ja ' l > 

fjfi jl SjlJl c*Li> .uV' j&y SjAlkJI oAft ^ 

<u*l ^-i" jj^JI o' c^ 1 --^ ^ 1aJ ' 6 ^ jJ uaUi 

f .jL il J^J' JjS3 oj^ 1 J^]' ^UU*J aLc. J) ^ 

^JH’L-J c.U3i <-b-J Ox Jlaj Lm Jo^li AijUl b-bkJl> ^JUll l£j1*-*1I ^Jc. 

vll^aJJ fl»]l A-U^j (OjJJ e JJ <K->. ^ tol J_j5LJI AJU. ^ QiiOl 

• JM' j*ill*j4Ui 


<cl^0 ^ ■ ^S .IC-L-UJ ( _ s ^^ O' 0 (*_^>->-«_5-ijV^ ^ > *» l‘l ' Ji'n I 1 ^ 

^juua;j-ljl ^hiluib ^r w*\jj .<JAilii]t Clltlnll £x <j jLaxJL) (JSLub <^JaU jiiJl 4_>^| 
O* f^jAjSfl JjSj o' uJJJO*^' C> i_>*^J .^' O^' JAC- t> j£l 


o-^j O* Williams & De Lautour (1980) 0^ 4juo^' ^j <-UV' aJ 

-^jJ^SLl'I ^wLisJ oJlC. (JX Ifrjlg. (J^.x3l^I1 J<j\ ^jjl ^JJ^JI Ai^VI 

<Ax2SLxjI <U2kbU A.djI^iJI CjI^LiS-nVI ^aaoiiljj ^Juj ^J5 l^jg.1 jj a-« <jjIIa11j 

^ 5 -i^ heterotrophic V 5 '^' JjVI j* J! 

^a13' Jx <-c^ilc <k. j* (joiaJl Jj Juljj #( *V' J ^ j.1-ui jAjV' c> 

J^' Orr JljJ V (jSi <-kxiij <_xj!J lijl 4jlaAjlaJ ^jj jSu ^^ic. Ijjli £tf*xaJ ^ 

w) y^ * % o - ^ CjLj^Sx —ali 2 k 1 4j 1c. j 4_\^. ^/l oJ^.1 J* 


Ko et al. (1983) -^j .>^J1 JUu^V iSj *>I J! <1ij ^ cly^' 

.^j^k aJL ^.UJI jjj S^klj -Cuj ^ J^klllj ^dJI ^ u^- 5 

lt'J Jj^*b V)j <liJl A^Jl j_ja. ojJ <aLi] Datura 0^ 
ub r* r, - >ro °J_f- Jc Ai>Vl Ac-ljj fij Ubij .(Razdan, 2002) 

c.-ulol'.i ^^JO! ^Sjjkli ^ ill3 £* S (J |jaJ! Jiuii o' oR eed (2003) 

Sji^Jl c.Uj^ l5jj^-2i o- Oj^ ^AiVu J) ^ h J^ 


t % o 


4-1^ 


S'! ; ■ 


\ 1 t ti 


v —.^OSkbU JjjS-k-J' J + !■%-? A_3 <L)\jLu1] 

U (Razdan, 2002) 


-Al*-l) 


‘ J ^jc- 1 - « ) cAiiL: e3 tat ^*]l %ajjI >—i l-Wi ^ ^Acl 

c . v»* £; >’ « Iris j Rosa ^ -iu*JI j j-ij 

_AL ’5L*' iMJtJi 


r 5 Jj£‘ ^LuJ j Auj ^ill 

,A»U-. ^VA *—J 1 u^i CjXj ^ w V-IJjS?' v-HjIjIjJ oLl^ 

. <j ji’xA i v_il s \ \W \ j *ju djU # Y 

HorJcum JjfX-' - 1 *- 15 ‘Ail^o ^ axj ajjL^V* CjULllII *rUi} T 

// ca ^ v —■ j-^ /V. bulhosum £* vulgare 

J*- J ^-^2 A‘ ^ 1 JJJ jU vIj yxjj bulhosum 

.Hordeum vulgare O* 

# -Uc.Ljj A-iilij cl)' JjArk j 1 -Laj^Aj CjuLu ^UL' # £ 
O^S-IaJ! sJLAjLuJI ^3 4_ l -v V1 aJlq 

Jl 4^ jikJl£ <J^»-^.l' o\jj\\ Cj' 2 CjULull ^3 

1 >— yc ^ ixJ Lo«c 4^SM djLliil lg H- j jLajJ* 

I \1a» A_iC-' ^ J 4 1 * ^»Q i 4 \ In 4 i-*3 -v a\ \ 
m J^\ jlll ^3c. ilj £ >] ^Jlq b A 


j' »Jj V.i^l 1 -' 

_ w*-• • 

^ -ftf- y? >J! i^Ci 

£*. ^Al‘. j 


^'jjj Jj^ 


— >^J' 


\a Aivj ■*■*:*>. j 






.1^. j jjk 4-fj 1 -ii!l <_iLvJ! j^aL 


2ft v >c Jj 


^ JL2 ^UV 1 JaUJ» j»^J! ‘2a m ^s ^ j'^2 1 ^ 

^ J_>*V' 4-1 Ai'-Ja^U tsJIjl-iiil 4_^'-C. Jill 

_5 .^^J' J^V'j sjjJj 

J ^-j “-r^ j _>- 

, ’-A 5J ;> ‘•-’j^ J) W 5 ' ^ . 3 ^ 

1 Cocking (I960) t 


^ ’>- ^ M ^ ^.I^V Toj\^. f ! -^. S r ' c ‘ <4-^. q *w^ ) ll*J ^-3 




T. - 

£ 


! -A • 
' 1 


l > lit l(iA Aj'^j ^l £j 


• V 





J 4*1 

-0 


^ ^jiV' Ija ^l.wlX j£*l .Myrothecium verrucaria jU ^ Cell U ]- 

jl^aJl Ac.jji* (A ‘-^■‘G^AjA' (jA=d' j'-Al tjjfUl | 

AjSM CjVjI^A’ -^J .(AUUI JjA- 1 t> Ijy .o ^ 

-Gcljjj c^-XA jA' JjA 4-1**^!' jA 33 djl.a».) r* 3 ^^AjA' J v 
AM 1 O^U' A Ua IjjJ «*!& U^J A^ ^ 

Ac J^ Takcbe ef al .(1971) A J] “j^V' j^j .<uUll <> 

Jjc ^j\£i3 aGa*J' (j^j .cIujXAjA' ^'jj G* tA^ (jlio Ljlii Jji 

jjA-d' A*^' t — 1 '^ djULill AA g“dA A 0 ' ^"' ‘ d Ciui!AjjjAI <tij jj 
j Pierik (1987) A 1 -*- 5 A' £AA' G*j .Ly*AAA' 

George (2008)j Veilleux et al. (2005)j (Bhojwani and Razdan (1996) 

. * jA' '-^ A A ^-iUiuVl ^ a 

cIluXjjjA' 4jl A 

3&_j ^J ^ ..l. l ' LoS (_y A'* 1 A' AC.J^)jx AJjLc. A_ll^ ' " ' ■ -' V ^ 1 A_J_A^ A'* 

S-v“J J A' 1 —^ ^) 1 i~> Ml A dais L^A 3- JaU-c a jXjlf'- 1 G^ “jA - ^j' 1 A (' *■") 

A' l-£ A ,V ^' *—AjA'‘ (jjrj liU^Sij t (jJ a at.i l ' A ■>!», _1J CluiXA jA' G^ A^ 3 ^ 

c '" c l ^ 2 ^—-AAjA' jso^ A Aj . A^- 0 " G^A' A 32 j-d'j a ~ . -> . i ll 1 _a A^ 

J=A? ' 6 J^> ^1i-«Xi_JJjA' u^ l5 J G. (jJjjaG ]qi.Ja jj A'^ - ^ =U *-* ' 

L Sjj*~x y J\ dai_J=G G-Jaj J A—al-^' N - 

i—1 -jUxj ^ijj-a ‘^= > A JA 3 - 0 (JGu«JL_uI o jjfU ,2) jj-ij .aj'^-' 4:: ^* J 

JA^-d ^ 2ai-JaJI ^jlS G]j jj j_A^ J■ v-Liji A_illc- aJi-^ j -^* 3 J~ ~ 

^jUJi i^A' A) *wi CJJ ^ c^x^ jA' <-A 

jjA? ciAd' jM' A .cj^x^a jj— j gg —-•' 


i ♦ V 





<uUil! i-wjV' A£-l jj 


«le> -lsjj 5 **jj*“*' <> v>-uai j^ai 

J ^'j** J -^ J jjj ^ ^ JjS 


.Uij! Hj&J' «aji j tjUi. ^Ijjjji .j* ltLli ai 

jJ—J' J* ^ ■* «3« JiljjB »i* jUScl ^ .^jUJI 


.filial AaU ^ COL^jjJl 



->r^*r 'Aj i_5 j'^=JIj AjjULo i_aa£jail (JjS jac. (j-oJ^ldl pLiill ^alalia 

^ ^, \ \^ \\ \ \^ A r-^\ \ l o4 j..il . \ \ N.*.■ l" i.u ^j 

^ic. AjJ iaa (JaSM ji Ju-ii (J-al^xJl 

ul^ oJJ+USUJ jJj^lll Aj^. IJ jj ci—^ j-l=kJI ^5-zwJJ V. # ,l>.j 

-l*i' (3 -0 (J jJ>*-*^ villi cJ-^° f > >"^l ' v. : . l^ ^Ljj jjill 

c 3W-oi\ ^ J j J>juo 1I ^.>aJl ji i—all jj JJ^\ c jC- A la - 1-* . a \ 1 eJijjIill 

A-u*U*a. ^ jjJjj ^>a - H jac. ^ ji-i J-a'jc. ^J jLia jji (j-^j 

jlioiMa ja j jail 


i . A 


JAJC- J J 


'■'v 

a> 

Jj_c. dui-w> Y ^Lc. Klercker -^? *i-A Cil^i 

J-~J J_Ja~* ,> V-^JJ »J^-= *'>' ^JaiL 

4_>L-e' Jj-1-' ^jU' U j'-Ia. *JaS <^il' ^ J-o Cu-Mjjjj^iII J>kJ3 t£UJ| ^ 

L*jV S^aa. >JC A, jlii l l jJl (JJ-ial' uV> ^5^. [>11 .^j^jij_J| ftUiJI 
uL)LiU*Jl >-* v^_-j^LjJj>Jl J—aa 4 jL c- jLi*J Lai .(J1 l«i!)LjJj>i1I J_a JJj , 

<ijU' sJLUjJ' ^lilijl-^ll i^jLttJ>V' [>a*J JJ L>ki]l 4oaii]1 ^ 4 -Lj ,J I 

£-uJ £_«J>a ^JJA->’ iai_Ja jj -L~iJ ^ J>a-oi' (Jifll-Uj .[JjLiJl 

jJ y ^_S j_j 'll' (J—J_jjl 5I (j —c -1-jJuJl i^JL-iA A A-i^UJl ojLxiil 

j\ n^—alLi k-o (J-^ _j*Jt 6-1A ^j-oj fc c*l 1 ^ -^*-J AaJoSjj Ajjjj^ j Ci-u^jjj 

^ *- ^ 1 ^^JLi-i-cJl c: v-a-u^j jjj^U 


AJBjJ^J l Jo^lA A_2^>*-a] <-J^l-^J 3.1X. -^jY 4-jj^ ^ 

J j—»J A : -*> Lc.!' jjjJ' A—C.I JJJ J J-Z* ^y~?^ 

^ >-»^ ^ b ^Ju_u] 1 cH° ^ ^' < Ai - A •. Ai)\-Lo JrlP' ' u- ° '— fl> L - i - uJ ^J J J--* 

^J) 4 Ji jjVI >J*> ^LJJI >^3l 

.A^ljJplj ^L—iijVl v ^ 5 — lc* A-Jlc. o jXi JJ Jj^ 5 —^* aJj> 

^C^JI vJl^iJ' ji JJjljill ^-3 A_J-olj CjLjLu ( j_A ^ 3 ! JjVI Jj ^ > ^ j' ^^ r -' 

jl jjV' A > ^ > ~i j J . j-^aUxJl J C J il ^ 

kilLiA v j^l wlj'Jjlii]! \) >.» 11 £_* JaL^ujy' A- nl ^» 

LT*J 3 ^' ^ j' J* I '^-lic- j j 3' Ailill vljlj-i J? 

LT^ C5^ C '"' ®J- ^JJU 1 ^ 




AjjLuSI j <c.ijj 


j ^ —Lai]' wJ_ft-XTk J llo- V ^Uj 3 jj? 3-a£U ^ij ^LuiiVt 

J J *-” w u *~ ^ 5 -^ '' Lj'juS^y \. ^y^ \\ Aa.a»uV| ^LL^Jj ^Aj^Lakl CjljlAJ ^ lr_ 

^ /. ^ jJjL- 1 ' —'—J^Laux^c ’ c.1k c j>a. -lij # *^-S ^ > mi l JU*1^L -Lijlia J j. Ini 0-1-0 

.^J^J ^L^XjjJj^i]' J ^ic. 


t 1 1 ^^ ^ ^ ,l>iUl^ \ V< 1-J^ t ■v \ l ^Lv« y\ vjj^Lij _13 

U*iJ» ^wfi - 1 ^ J. ^ Jk-‘ s-5 -i- JLox ’uJ ' a 3 j (Jjjx-*i 3 I lluu^L jjj^lll 

1 \*J ^ 1*va' ' ,_i uS oJ ji .^jUll J^}±]1 ^J-uL^J L^ -^^l] ^_1 j rsX 

.N ^ \\ r i^ L'yjj~ J—^ J'-LJ' Jj-u-j Jx 3 iLvLLlI ^o L)^ -0 CLloj^jjj^j 

'La <oj J' 4"v..'» ' ^iu ^J^LuJIj djLojJLV' 1 —(JwcxTi^L 


j*- 


\^vi 


v n*>;) 


lIujj^jjJj^JI ^>a« >1 ^jlalj i_jUJjj' 




LMa. JLu.X: yjj^ JJ^-‘ k T ut *^' O' 0 -^° OJ^ 4^-^' ‘-Ij-jX)J jJJJ 

j5Lo* li* _;XiJ‘ y* ' >-»■ ■- C- CLu^^bjjj^ i-jU-jj' Sxj -l 3'JjVl 0 _>*4 

>J J' ' ■ ■ ' N ■ y 1^]' ^J—eai ,- ■ J .A \i» a Ajt_u_a Jja.j!^ A n» -a Aa. ^j 0 y±Ai 

•aJUI! ol_>kiJI 


jl^ll fdaX cjLojjj) Jlac4 .) 


cellulose, p 1- ^ j£—S aj^c. jIjx Cy> 4^- j'- 1 ^' u 

.1-jU: j-a ypxj ^1!' o^il' 4 glucan, hemiclllulose 

^^LkJl J ±Jl Jax^l' ^>V' j^ 1 ^' J ^ '^> Jc-J 


^ ' ,;V ^Iaj .pectinase j cellulase, hemicellulase 


jJ»—1‘ J±** J 

LJ^ dj'-i^LLkV' ^ 1c- L l.lit. 


Aspergillus nigra, Trichodermia viride 
j^c, ji ajSI tiJs ^jJmV' J*il' • .^'j*l' 

Si] a a^.^ q ^ J-- ^’-^JP. 1 S-“^ JJ 


a ^ *v 11 Air*, * f > 


j \ 


W;i; t 


Ci_aJJ 4-foUll LiMiJI (_>*ij ^j-i ji 4-ilSa-Jl £ IjSn jjJ 
L-jjlJ^l]' jVJ l*j*j ^UijV 1 J_kj SjLiill 4_Jla CiLojjj JWLuj! ^pl_J| . 




** V 


.<4^ 

l J- ^" U u ^ 1 Ji**j ^ J ^UjI Ji J G 


^2Uj V.\ 


.^>' CjUJ] j- Jc. cellulase R- 


Otys 


10 Ju^jfti 


-W^*- ,^-k Driselase J-wail! cjl^ujiy Cjl_ >J _^iuui]| 

pectinasej xylanase j laminarinascj cellulase, hcmicellulase CjU $ • 
JIL, j\ jLutVI ,J ikjj J JJ . Jj*JI <iL»t j jj jtj 

j*Lj IJ c ^\j 4jj?ilt *\j*3\ 0^*1 J ribonuclases j lipases j proteases 

^ Oj^sj 1 4 -jj^ .illl£j Cuu,XijjjjJI U*S Jc 

^S -3 “ 1 ^1 1 jjyi (J J^ - o - l *J J*. A^ajj 4_jlaC. ^ ^3 tj^Jj ! *C.H 

^uaj-*-! (j-a j (J-lsJ ij' (3-°J .4-&1 jJlj iJ^ a fl l ' J-»£- J ‘“jl-Jj*—al’ J-a*j 
■ L ' = ‘* '-^ 3 ' i_s-l) 4 -u'j-^J'j Cj.sl_aJI jj J.-lIi"'! < f v il J j .I->.a1 L£U]I 

.la Ja-o (J~« ^ • JL f . »~' . ■ » L) j ^ Y_ £ ^ ijlill J 11 j £ jljij . J“ 

^ f» r ' , - > f' 0 sj'_pJl Jj Jo tStij Jjj A.>^)VI j* .laJj flj^. JUf-J 

Jjj f 0 O ._£ . CJ |^5 ^ oUjj J~J JUI ±4 

.1 ,.JV 


cJ>J cUll^ji 0 u*jii m,^u ejUjyi <j£-s V i 
UlUr A^jU]I Sj^JIj JIujjSJI ju: S^iUa jl^JI J JW 

.Aj^I j^aJl J) Ln*jii ^ Cjlj Cjluj^ Jjiu ^Ij 

JI J<J j) JL SJall AiJa £ Jj Jxj ^JaL CjLujyl 

2^’ ^“-JI CJ-^’ lU ^ ji 4r T-I ^ »>~ 3 ?'■" 

jjA* ©. J) jo j^^ji S jio_, su> >"“ 




^Si\ L*i 


^ Ui 1 


- £ & jSj .fjyyb UaUJi J* Sjji^ 

s:otl f/ <?'• "^ v ) - 5 / '-_4^'' >XaJl ^.N M4ii' ja CjUjJuVI ja£y] 

*?i- w'.' - *> y-V . >**] . i ,. i^„!i t'.iJi U.-; ;. .;-.u u:-. . 1 . 


31 . ,Vl 4 ^ ...'■ ' 


k U* ^.1 0 *1 V^. 


J O* 


Ccott tt 


.w^’ J “ *- r - w ~ ^ l —, >**J oSj]' JJij 

^ cJ ^ «_« J 3 _^all w,j jjiuuH 

>d' J jc. J CJ_AjjyV' ,Jac. Jj^-ulil 

ia«jj ^j^V' Jauall Wd .Y 

J-»S ^-J_^V' Jai-Jall J ja\\ ^ LaS 

jjj+~ s ‘ Jilix}J ljL±l\ oaa -Ull aa^xJl JaUJI Ca^Xjjjj^JI 

o-‘ fJ V _>£' £_yj <»Vi ciUii vj^y tixL cllo.x.jjj^oU 

_*- yjjj*~' 1 “ 3 ^ ij- 0 * ■ ' *■ » ' Ijjj l^waii-ujl jc. •lJ'jJI 4_i j j*..S ]\ jj ;J ^U J l 

J^ • *‘^ aCm Ji J e _T-?-^' ^-W 2 1 J - 2 oJUJui <-oJ>L CjjAo. 1.1^. <j]lc. 4 i! 1 . ., 4 ».4 

^jij ^Xl.'-JjA S-Jr* ^ -^WV' t> £.> JXuL3 

J-^ ’j j «li'_o_^x_ 5 jj^]l (Jsjj nuclease ^Jp) Aiy 

LSr^ J- 1 *-" JJ i£Uj *-=».Jj UjJJ 

‘ • '• * . — '“~^-:Jr i ^)Aa\. <-i loi ojljj liilj ^Jl > - n. >« 1 ^V' 

® J”' ^^3^' ^—^C. ^a-U ^3 L—l^y 1 C-l 11 4_jiLjj -ijjj 1" l --v 4 

3* <-oJ>133 ■ i ~ » 1 ' c^-lj. U3LiJl t-LiilS lj) J jc. (Jo3 4 '. 

Vji ^Ll^a jyAj^.\ , ira» ■ ■ - _jj Jj.l-y a J. A»~ii.;\j 'filj jiJJj DjL-Jall Lljllj^kJl ^^aL-^Lc! 

1 '* L '' l -- J '- J-aJ' JA*.j -Ira—^ j)ax. *>ill laX»Ja j 

'■■-=• JbSjS, Jl. 5itu c 5Ui OjS3 jS ^Ij JUI ^J^VI 


juc. 




"J, 


^ (Ji.jj V tl)L£jxJI i^ltij .(J_^ 4 -» * •) ? j j^'ir -LJi CjULl ji ^j'.,|i^^j| j j ^ 
-ki-L^all l _ s J& iislaj lilljjj cJ=UJ JjIajII 4-llxC. l$J ^ ji S^JL, Jj^)| 

(Jc- OJ^C- J ^ j A-iiio jjc- Jl jx Jlx*U J-aii j lux 1 ,. • 

V J ( JjxjIx V. .. £ 0 . jl>) JjluLJIJ Jjlu J_yj\ jLo Aj_^| objSj! 

jj2 £CjLjj^xu Ixi .tijlj <_£ jj A *-“'^ (JJaj IjJ (IjIajII OLiiat i I- 

tjS 

jjii cflLjj bMUl ^ ^ lx«J dua. Jxxlxxj lx 1jjUs Jjj^Ij jjS^iaJlj 

uU^Lxj J9 t*llj <>> . JSLUI ,_K»J tjiLxx luxijll ^J^uxVt U jj ] 

^ i> til jjSjM j jljx ..v_. r 

Ojlx £x 4*^' *1 ^ ' Jljxll ^jx JaaLk Jlxxlaxl (j£-<u i__luJI ^yij]j .(Jjjx^V' liuJ 

y& 


JaxIuuJI ^UUI * Jai] AJjVl < 14^1 # f 

AuaAV' ^ CLi^^jjj^jj! (JJaJ {JaxI^x-oJI ^Lull ^ ci a ai II JAJ 1-JijjJa j] 

cojI^Jl (JaIjxJI oJlA j <C.!jjj J jo ^Uil 

l_u£jj (jjLul (J^a lilL ^Ladl ^.ViaH ^uxj j j*£j 

^L*-ULlj ^-<u] ^g- L ^ l l (Jaxj Laj^cC-J J^?l l k_ij^Ia Cl^J 

1^Jaj C-Uuj^LjJ j^ill (JJ* Sjlj j ^ 

VT.Y £ o^J £&& ^ CLAjUJI <^11J c jl A j J B tia.V «—k-iSSl* ^ ^ 

SjLjJ jl j^x£ IfrJlx^i (J^a ^ M ._£ Sjl^ Jzj ic ’- 

^^iiJI 3l»xJI ^ Ci^^LjijjA\ >xx J£ 11) Ui .djljUil ^jjVI 
Jjiijj J ^xxl t <uxj ;jbj ^ JS j.,,-,.. j i juji 

jxc. Jjjyj JjJ jLuJI JJ _jxi 11 4 i;U 

J_> ^ iiixa tCux^bjj_,^]i jjc c >^j a ,u r . ^ 


t >r 


A* 


i-OJI LOAJI, 






JJ 


* •> ^ ^ f ji •'•a. ouji ^_, ^ 

^ y •>-!' ^*AyJ> S-S J Sijj^ ^ ^Vj AJlc ^ 


-r 

j »i 


‘■ vS " ’ cLkiiVI t-’> Lj .<^LLlc s >JA ] l CjUUII 

^ aSj^' flAiU 5JU ^_5 ->a i]| 

^ J^il c^i^Aj l£UJl 


uxui^Ljjj jj\\ A '0*'-' _ t 

j* 4^ CjUjJpVIj 4^uuVl ilaU-o A*J 

V—V' ulLj ^U»»M y, j) ij £l>-V' M=sj .A^iVI 6- £i^yujjjA\ 

> — J> u^uJij jji aiu-.j i 


4=* -44 A^ji I jA*^l« jl£ |j) <^U ^yiJI jIaJI 

' i^' - ' j Jr=- ^k-i^V 1 t_P^ ^1 4 a 1Ijiall j |j CL'LcjJpVl ^j^xj 

> -T »- l - s *- 1 JJU tillc. liUj .CujMjjJj_^J| <JJA^. y* (J1L Loa 

„ •—'- w V’La2 4aJsi3 ^I.I^JajjI ‘V ll 6 ^-u£ LXiJl LilL J j-^w "V I S\-L-£1X 

wj~^ 1 c»1a y. iaj^Laa \ • • - 6 • 

*— ^ '- J jLkJall ^jjLlSI ^j-o Ji.?kll^ jUafil 

potassium dextran sulphate c> %•.° Ochatt & Power (1992) 

Ci y Sac. s£ J^LJl (JLoxSa^I (J^LoJ ^^-jaxoll (J—^aII laA A*-Jj t ^,uaj It (J 

jjjL. %t . ^ 4 -Ualaa !_? •>» ji -^-1^. ln>uj ^ Jli*u^bjjJ^>f5l jLiljl Ojlc-Jj 

■ i ->^’ j'«^-U *wailix <£. (jLaxlal J JjAJl3l jjLiJl ^ . >>. ‘J .(J^J* 

-ciUl J>-a ,'j^j V ^ JjlS^ > --V SaJ (100 g) 

c5j£**JI jjjj 4 \. -» 1 all AiLa-all ^liall - ;'•■'" CLu^aLjJJ_>J' '^A*j 

--*Jj 4aJi2 Cal j <^aLa jLwuLJa AjACi jA^J CLu-Mj jJj Jjda-^j 


fcAv3^ ajc. 


j Wil 


Jj 


c$_>^ dlUAj .o_>i.i «>• AjiHll »AC.y AU> .kuij ^ 

S’J^* *jdc. JV-^V' .liA-Jt ^wI^SM jjic. -lalxj <jiioll 4)]^. el^vy 

jjlo <jaJI 4\jLL S’' JAAJ l1)1» U-^i 3' (__>Ia*J (J1 A»~i..ilj Cuj^Jjj J| 


Calcofluor White (CFW) j Phcosafranine j Fluresccin diacetate (FAD) 

J-xill AWLaJ l AjLjkll ijj^j eyit ^JalUl JJJ ^ 

,_5jUJl jl^JI 


^JjAXi-V' J j lv - l l 3 X dl^J <jjllj <jLL jym j 

'^^>'.5^' ,> J>J' J 

W*j -W-V' jjjJ i-o j>l Cjiji^ii -oa j* ipc l ■'“,'. J ^ 

^ oJ^d* JV O^J LS -la^altj jljl jdfa] 

»J-^J .®-“-*d’ '-®J^=d' £-« A-ii5^' <=1-JJ C-U-jMjjJ< jlj ClLoJ^j^/l L<31 jj 

k -^- ijdr-i •C-daVl ^s-lc. ^g ^L->.I I j_pa Jj^xa]! 

J'-*jjk J] jaJ jjk ^ iAjjLu <L%*J 

' ^'' c5^' ^ l _ r l=». [jU j jS3 ^ j] <c'jjj 

^13j »jjjx* jjc. ^jIa-iV jjA\ jji j ^jyJ^\ 


^JC. V^IL CjLljjj^l (3: 1% 1 Ja^^Lj A-J5VI 

^.j'jJi j<^ji jjji: c.± jpxjj -l5 jUji jIv^ji jUjj 

U£ ^^kJi jM j* joki^Ji j) tiJZiyjJ 

>j ^ <_JiJ| ,-, |,,v. Jjlij S:Uj 

j3^j! fL-fcl V tjU jVi ^ ^>j^' > 

j^l ^5c jl^JI ^UjfLJ ^UDll ^jSsM <ioU ^ j' •'•' 


t >o 




AjjUJ' J Ac .1 JJ 


.i-An xlX, .U5I L^l Xi ^ Jj yil, ^ ^ Lag ^ 

<** *> ^ ^ te^jijjfl ^iUI jjAJ , ^ 

J) aji .i* J.^j cM -*~J J! cy*., ^ J^ij . Brassica J, 

J^LJ' tw ujSU' ifjiill jM jXjj .jU^Vi o^o J £ _*J 

jj °-'»j ls^L* jjiy***^! t* <UajSJi <, jjIjjUJl 

Jjlj. ,1",^^ ! i^ji jA4y i> ^-ilS jjc. J dlij.iWjl J^I 

.(Razdan, 2002) j'^' OUjLo t >w 3 


<*&' <^ui ^ jl> ^ 2 jaUJI joiHl ^Akus Afi.ljjll a*j U 

jM 1 ' o>^' 1 j'^' ^l_^l JJ^\ c 3L-bJj Sau=JI Uij^kl! 

’-^J J^' xT^ .oJjJlsJI 4 x-ojV' CjliLudl ^ ^p^tu SAA^x Aujjj CjU_£* AjA^JI 

oil' SA:Au <1 x UJ UojAj L $j JA ^\ -Li_^l 4 _*j3 J* AjV tLL* j£a 

^ V&> £*J>» ^ jy^J ±zi-Ja Cjlj Al j* (JUxixLi ji .^iVui -ki..‘-» 

• V , >J .J'“- ;_£ j_$A*j)Vl k» . >il ' ^IaLo (_^iaii.'u9 ..M ^Lo i_Jj!LojJI t"'l 

4-i-» _J-. — _)j£_>j Aj'aJI <C. __)J)x]l l AlaJJ Uili tajjAj CjUj-m&jbU <X.lxJ! Jaj 

w ^ a t % . ,. jjSjj J] £rlxxj v." CjULsoJI cilSj (jx. ^yjjlujjj 4pA_xiijV' 4jlaC 

‘-JJjI^-6 <xjl£-oj (_ 3 jt^~ilj tixV l^xa ( ^fiJ j )-o ^ <j!a_J' ^jx^S,_jSM (j-a 

^-_xj' aia-UI »jj.>i\' -kfjjj _a_j1 aJI ^ aI'iI am <1oj ‘•~~^!Xi_yjj^>2' (jla <xi21 

tx^AC. Ac.\jj J.^iQj IaI (jLi-All J»jJ Joajjxo Ij^Lk lIuoj^Ljjj 

.(Bhojwani &Razdan, 1996) ^ ^ 


Ac-ljJ .o 


'^AaJl <^\jJ\ ^ CjUL-ilVi c> <LxL, ^ Clw-^jlj^ill cUa: 

tlyj^ ^1 Ji)l\ (J^aau ^yi xj'-oUxljV' eAA -^J 


1 >*V 




-IjC. 




ClX.>Al>j J .(W-1) fflJ yi 


ujULu 




^P'jj 11 JJ>=^ wjUUH ^ 

J) J^M ^Vlj (JjliJ' J^aJ uJjS3 ojltl Ji 

JJoa. j* Aj3Lu 1» ^»jj t> <^'jj ^-ktiajj 

CAAaC. l-dji.1 jA ^lill (jjil'j >* Cjlj Aljj <JU^J j 

Jjjli Sole) (Lu dlia. LjSlaJI £jl> Jc. g. jl j* ^ ^s^\j ^| 

JJC. jLo^a ^ JjVj > 'su A' i W Jifi (jJlSJI Jj£j Lj^UJI 


Jjj£: Sict 4-»l*JI Saixjl <ui-JI j!_^JI <ji«j ^ Ci\Sj^\ ^ 

^•’jj ^ ^ ^JU3» Cjli^VI Iju ^Jc.J t( j_jkJ| Jjjji 

:(Veilleux et al., 2005) v^bjjjjJI 



(J-d lU->) U 4 ^ 1 USJ^ ^ tfjkll v-_k*-aJl jJJ ^L-L.l ;' V.-\ 

(^J J*“j Ji*-') l 5 j 4 ^' fMMjA I CUiU CjLuIj A^V' jrA* 

R (ww\v.medico. 


nv 




A^uill A£.\ J j 


ajc : « 


J! U y 

»_r 


Y * _>£ w 



‘"^ ^ W* Lijtft _yu»3 ^ 

•v>'.t .u.’ Jliij cu-^L, 

J' c.. . uil ^ jjS jail £J J ji t a.^,-, 


.^-• J '- C --^ Ac -'j.' ^ j£ J^l ^ ^1^.1 _T 

V: > ^ — •• *--5 ^ ‘- J L>- *: * j& j3 s^uj r 

^ > «aJ' 1^’ vi u ^ J,i Jc ‘Atljjll JJa.1 QjUl 

.(.LuiiV' (J^IujIj jto^Ji (JjjSj 


-'O... JX -VV CiUjlxJ Cu-^jjjj^iil oJxiiH A d_il \jk, 

JjjUV jUfcu.U <jc- ^wbLLLuj ^illj jUVI JU uw * ^1 j u. ; 

'- 1 *' , “' .j—= _5* r*^^' ^ CKii^jjj^Jl Jjljjj Ac.ljj (fcJJ ^1 t_iaj .ajliili 
V w*^'j V^' V*- SU*-d' ^inll ^ <JC.Ijj]I ^ujj ,t j^li ; ^ivM l aIujU^J 
^ > *£• j!’ J& J^lj .JsJaSlIj Jidl t_ijjkll 1 $jLj jS jj dua. a ja £ 

^L-ljJl ±i*l\ L> ±\ J * 1 ^\ oxj ^ajj Bhojwani & Razdan (1996) j|i UiJl 

• -L5 A J vI_u^!)Ljjjj^jJ| Ac. Ijj ^ aIjLJI AJmll f\.\Lx*»y v_jLuJ AjujI 


.A, ih*Vi<il l Alull ^ AjjI nil I jiVl lIixOLjjjjjj V .1 

, .' 1 Ac I JjH j* S^C ^JLJ A mil ^ jjajoiSM iaiuJall <1 J j£L*j b L_J 

<U1 

• ^ • 

SjlcJ ft. uju-^Ljj j^Jl (J3 v,,ii4ji3 Iajj SjLJqJI jIj-* 11 jinu / V) ^jL .jr 
• (j-* aJjI—JI AjjJI (JLajiIuiI ^jli jaiIIj ^pjLkJI CHJ&* 

cJA jjISa] ^1I£ Aclj^ll L-iic ajISS ^ul l (j!^s 

ulj ‘Act^Ui o^c «^jLj ^laJl L-jukc Aj-oliJI ulL^Jl vIjIj Lx^Lkil 

Cf^J ^ ^ j3j^jJl L>> AoJ^)ill CjI^^ululaII w^Lj 4 Jis 

USS ^ Ac I jj ^Sj *jy~+ lt* £^2# 

:W“c3^* 


i \A 




LjUJ\ 


J. 


^ aLU» 1I AiiJl J>° Ua> Ajj3J ALL ^ ^31*^ Sj>-=> (jS AcVjJ ^ 

J" JiL 

Y . . - U • h*. <5 As cjljlaa JSU ^ ^ j2j (jjL ^ <x.'jj \ 

«L..,1 1 ^\r- jld jj^^ • •_ ) • 1$ ~> j AttU xl' A l a ftil lj xJi^xj Ui3 Ac.|jjJ| y 

.L56^ s'JaiJ 

.A i\ > i-» Aj*£ AJuj (jjS AljUi aU ^ Ar.|j jl| £ 
i dlulMjJJjJjll AC-lj_>l ® JJJ^° ^j ^UJiaUJl Ac jjxll (J 0 

ujIAxM ( _ 5 3 Ajc_^ 1I ji -Ixj Ac.Ijjl! jxu jl£ AjJ^S 

Xx iilb ^wsjUjJ t * n«fc «■'CLlui^LjJ jjJl jx ,juua jl jL 

jSJ Jj.jjlo (jJ 1 ■—ij : ' A_i«tAi. jjj jjj AsliS- /'..iNtyijjill Acl^j ejj^a 
j i .- 'n 1 _ r U. 1 —i)i ^j^uboi j& Ac.1 jJ> 11 (JixVl jjS^llI j .AjjJi (jo .1x1 j jijljla 


AC- J _)o]l Or^"' j£~> (_V'.ttX~i'j; # jxill j ^LxiiVI CllujL'jJjJiD 

Ac. ^ jxJ'. J x»“i>.' M AiJ^lall Ui Ajdxxll «■' a ■■’ '.I I ClljJaa]' jUxi*Jj 

*■ 1 .‘~> ' ^UiaVlj jx Cj-j jx l.la* (Jjlftll .Hxll ,j£xj AliJ i lxJ' 

UU J . jj^Sfl _jxJl CllLllLixj AUxxJl _^<allxllj f».\*.' Aj^aUJl Ac_; jal' 

j 1- <a x S CiLoxU IjjUJl t_yjLi ^Jt> A&jjoll oU j J& ti 

J-aiJ' *JJj^ £x jxjj! j* Al**ii aJU. ^ jjSj J Jaj*J 
jjJjVI jfclJ J-alS frLic. UI lillj ^lij t^XuiX ajJjjJlj AUoUJI AC jj^ 
jjJc. l^jljl^.lS U jaxj U isulux^jjjj_^ill jXx L^UJI oU iaU ji 
Wul Us^xa IjjU. CiIaxU. 1 US .Uu-5bjj^.jJ V ^ 

Jljxll Jc. UsjI Aii ^ ^^UJI ^Uxll ^ j JUxU. 1 j' 


t M 




<^U]« l£UJ| j A 


:/;• ^ 


j 


tJL: 


Bergmann cell plating technique .-ij^L. j»j ^ ^ ^ ;j!| 
j£jai _k^= *jU, \*jfiji Jl« ,> <uS jji ^ 

o& J iWu^ll SAJI ^ ^ M _ (lkJ| ^ 1 

JJiJi Jjj .cS>Vl Jl_^!lj jjjUVI ^l«J| , t , ._ ^ 

tf -* JUkl ^ iiij XJ. j ^ f ^ 0 -j^ ^ ^ ^ 

■ CJJ ^ \^\jjj i*k-i & ^'j~wil ^ c u: ^ ^ ^ 

^ & r 1 *! 5iw c*i ‘^jSjjJI (.Uiii ^ tej 

.‘S^ tjJjVl OUUiiVI k_j£c jj^Vt Jai-^all 

>' ^ L-*l JlU*i v^UjSjjjJI AiUUl c> ^i ^ ^iu j us, 

iJ-jt ^ t> J- jc. ^Ijjll <i>J& vi 

" jUj ^ ^ JJC. ^SLjjjjJ ojic SjLJ Jj JyS^M 

^ ^ 4 ^’ s -^..>r Sjiijii ^ v o j| _,., 

. ( >^LJ! Ci.m M jjjjjjH jj*i 

«J ^ 5 -irXj' ’JjjL*}. <j* diudbjjjjJl <£.1 jj ^Uj Jc. k_i^*j]| 

-^ AAj ' o-jj^ 1 J£-J' c-^-i ^ CiLk^Xdl 0 jA Jjij <c.|jjU ji^vj 

j!_aJ! Jj_£; .jljltul' JaLUl (ji^j U-o £lilil dijAa.j e-..- V ■ Jjjjjll 

jM Jb. .(>A -n JLS) dkJI 

^ ^ c> ^ t.r J^U <j1~JI vii^aJ, .J 4 JI oU^£J -J.-. U 

O^J ‘jl^aJl jjjjSj 3 jj^.j o_>iij liilj ^XJ JjVl ^LuijVl diA^jj •'.!! 

Jaa^L jl^Jl tJ |^J| (_iic. Vj ^diVI ^ ^lu'dl! 

Oxjj dj'j^iJl J^xjj djlo^c- f ->-> -. I I J AjJLj j Lujj i." i.dLjj *jj}\ 
<^ 5 -^ ^.ic* C I wlu-.^L« il" ; vll 

^ 1 1 ' ^-^C. (jlS l^lj uL^ifljyi L_jl_U-ul -1^.' jj)\. »JnIl ^ulnxj •\_La 


2 i4JL4 > AJC Jk ^ 


jjS jj ^kjiiJi JUIU «A#N 1> ^ _»£ Siljjll jj 



^lcJ ^ iJ j j£Jl <1 jC- v-jic. lLu-i^L jJ j^lll jaL-iLI 0A-" JLi 

Jm • J>^' J»-l ^ ui . jL-j ^jlc-i fULM (>o ajSo-j Ala.JXJ i jL-u JaJj jjA? Sjj-all 

.(Veilleux el al., 2005) r U-LV» ^ jM> UJ* -»J 

A-V lLuj^JJ jj^O AaJlj <UJj3 d)ljA»-iuWi ijjj£-J 

jS-ftlj JjSlI LcS. .5_pjj 0 JJ^-O J lgJC.1 jjj I ftL -a S JSLaJ Ac-ljjl 1 i> 

C. (_^llaj_j AaJ_^S will^^a’ii.io ^jjj£jj ^l.-ufi'lV' j»a <C.lj^l! t—iic. Clu»i^J «Jj 0 ^ 

wlOLjjjjall JS1I -U*Jlj j jaUI 0- jLal tfill U£ ^ 

2a-lll e»jjA i. a l'al j plating efficiency ^ £ -'jjM 
U LJlc.jtAc.1 jjllj Jj«jl tilljSj Ajljail S:uLi LJ la AujI j_^' jj^'-* ^ 

^ Cil>I*JI Bhojwani & Razdan (1996) AijJ -^j flJA ^ 

J^yi eu*> r 1 ^ 1 



\ ^jSaJl Ajc- j 


LXiJlj <c.lj J 


u?+!l jrUtf j ^.J 

*A" ^ JU u.> .iiu oa H ^ Ojili <> ow^i y* ^ 

’'-*•' Power et al (1970) ^ «-*» Ml ^ >1 j ^ 

•“ ^ ^ i > JI ow ^ ^ Jjt 

^ eJi ^ ^ ^ v ! e^' ^ ^ J* j^i ^ y,uj t 

Carlson cl al (1972) U*u fclkU j| t CiUll ^Ij^i ^ lfl j,-- t ... tj 

a* ^ a*^ 043 Jj jc j_^j, ^ ^ 6jU5 il 

^ 1 C^' ^ UN A ^ c^j .N. LangsdorfTii j Mcotiana Glauca 

jx- r^c. ^ s-^4 Melchers e/ < 3 /.'(1978) ays-.n 

t> ^ Pomato Jc. J_^J|_, ^U^Vl 

Lycopersicum esculentum <^U'j Solanum Tuberosum Ua 

.4^C jttP - <2kjUJl CjIJUI! / tK 


cU2' ^-^jjjjaII j£xJI j* 4ji ^j SjLiyi j^j 

jjLJ! liilj -IjSIj (JxilLj Aj^iVl oOj^C. U!>U. j.L xXj Lijv JjjJ' 

.'-^ - — * j» ^yic. jL<uc.V 4 ^4^-Jl (_4*-o ^jSJ v^jjjSJyi jj >a!'u 

‘- r -^~Jj^ J_>2' j *X -!^) j I 4-jifl.lH /.■> 

CjUL-lIl J^axj ,JU4-X "ill JL)Lu5l <0^. 0.1a. j jL.±*aS ^>-U*J ^jJlj 

j ^ ^ K.r ) ^ jIaJ I (jS-aj lLl;^. .LpL^ial 

J (Johnson & Veilleux, 2001) ^Ii^XjjjjJI lSj^ ^Ic. sjU^V'j 
' jj Cu-^Ljjj^i ^ y J\ g^k:_j (Rakoczy-Trojanowska, 2002) 

(j^ lAajj ,^L...!>Li ji^xja (jc. iii!-i] a_ajXall c_i_>k!' jhjj 

5 ^oiL'’l ^ Jflj Cj1>uJ 1 O- ja&ll ^ 

; djl »-dlj j 


t rr 




J^nI' 1 AjC 




Ai _>!' ^Jl ;> <_£_*?»■ j' CJ^ -AA CiU^a Jii ^ 

Ju^A ljr lc J j» .*->%' ! JllaJ' cjr-^*- 5 ■ c.- u ‘ ,| >" At AA (3®^j O' c'A^J V 

j Solanum tuberosum Ci^Xjjjj jj JIa*1^1j o^'^A/I .jImuJ 

LcjUu L$J ^ult A'A’ AV^ 1 ^ Brassica O^ S. Brevidens 

tl)l_li]l *—I a-U aKU ^- 1 ..! > !' O .? >A '-*' .*-i J V? jiaii' <_ual J-O^l U .^,J 

Chawla (2000) ^ j 1 *** ■“> L. pcruvianum c^jJi 

Jiil «Jjjj)' £-«Aj Lfcjlc Jj-^a.^2' (»-i LftJ'li-4 lu\ ft O^j' Q^-A 0=^' 

ojl_jj >-~1 ViSj ^\lil Jut.ll 1-1) 1. 1 n -o i«Aj1a]I tell jliaJl tjj-ai^o'X) Ooj'judl lLi U. Q l 
.O^' A" (^ i “' 1 ) <-)L&j*]I 



v> O^J^ ^UaiJ O^ ltW 


I 


trr 




giullJ ^Ijj 


^ olM ' fT<1,T^ J>11 ^ ^ bj ^ *> J ^' ^ T 
->WjS» J~-L ^ ^ Ampltidiploids ^ ' 

^ ^ ^ J ^ jSJl ^-JI ^ ^ ^ ^ j^, r 

e^ 1^*1 & .oijsai jf, .u^i 

^ W -> 0t ^ v> Jj—II J jSM! jduJI <i*^3 iirl.---.. ^ U | 

W 

^ ^ J - > ^ JI ^ -A '^' ^ 0^11 :^-l Jj^ 

_.(Chawla, 2000) <&<« g-l^ii Cu-^^ 


0 ,‘> ^ ^ Sjj^aJI <L^ll 


J ! JJ^‘ o-jj?a : uj’uLo 

ojU j 

XojJJ* <-0jlio 
JljjV' «—aLalLil ^jjji a_« jlio 

Phytophthora 


<2,0^1 


Nicotiana nesophila X TV. 
tobacum 

N. rustica X N. tobacum 

Solarium chacoense X S. 
tuberosum 

S. brevidens X S. tuberosum 


S. circalifolium X S tuberosum 
S. commersonii X S. tuberosum 
bjjUuJI Vjli# s sisymbrifolium X S. tuberosum 


jL^}\j ‘Lq^ULo 


Hordeum vulgare X Daucus 
carotu 


>6-12 5 

Strep! t inycinc-2 5 -»jliLall 
Triazme < ->d ' --iji yr.x.l ‘Lt^ULJI 

(a iaJ| <i-o (Jij 
l_5“° J -'-j j Tu^ Jl (_5 ^aixJI Ai^-a tJaj 


Cybrid Cy^ 11 


TV. sylvestris X TV. tabacum 
TV sylvestris X TV. tabacum 
TV. sylvestris X TV. tabacum 
S. acaule X L. esculentum 



ajSaJl Ajc 


. 


ft' 


aJjjJs eA* A*_) ^ ».vV>H <_s-J] ^'j 4ilb J^C- CiljLij qu { ji ? ^]| 

clibbill ajjjj 4-aU aW«, ^ . 

jsS 1 ' Cbbi!' t>a A A> i' (J-iil5 P j^bj-Uxd' Jliij' LS-" 1 ^' J^V' CS* '—j* 
^ JjILJI ^_pbjai*JI wjLuJat (J^J ^ ^lilll <o^ U JJ£- _ba“ 

Jai A\'~" jSai? * i _ £r lo 1 ')Ujj 9 ^ 1 ' £^>a 1 I lt® J! OUt^' 1 ^ Ji 

^i A3 .y y* ^1 ^jSaI' f^' J <-«jIa«J^ Cilwiil i _^ a!U 

JmuII ^Jl Jj *jV' ^ !>» (bj-b.^ tjLujl ^ 1 JJJ^') (*_P^J^ C-'bAac 

X.l l ^ ir. ; tbjjsj ^ 1 'x U . l *Uj' j $ 1 ' "e>AA\ cAjA^v. Cjbbbl (JJjSj ^ LaLc. j 

,-i... ^> < £.}J^w_ ja 1I Aaij' jjJI ojIaII 6AjA=J 1 d)b\.-abV' 'AA (jjj£j jAj 

.••'s.j sa.a> J'>j' blc.1 d_)A*-j lP .Bhojwani & Razdan (1996) 

.-■ ’.e.^M ^yatU J-aAJ AlAi. ..-AjSjJ 'VCS Aa -' ^UiLxl 

^-v..; j ^la ^Lui^b JJjjV' A=J eljj aUjIujI <j^}J -OL*?^' ^ «jj'J jl' 

Cytoplasmic ji 2 - 0 - 2 ,>.1 'j) Cybrids -} ^-^-1' °-^ ^ ^jUII 

^-a j^a ^ ^ .u^M' (^ ^ ty hybrids 

c> &JJ - 2 *'_») cs-l' ^- 3 ^' UJ - 2 ^'j *3^ ^ 

£-a- _> Ifcilc. Jju-aaJ' ^ 0 =^-i' (* 0 -1) r^J (Jj^ (^JiJ 

( jSj , jjAl <Jj ‘'-Aiit -lijl£ ija-^-l' oA5> (Ji iAjil^-e duj^jJjJJ 

JS'JLJI jx AjA*J 1 blbA ,jls ^-a^llJ (Jjxll AaWl (jjia J_p-j ^ 5 ^ 

; Ly A j ^Uu^xlSl ^yajiu Ajjirvll bllj :_ja ^=U CLlljj. » --al'j 

i o.^'l l iJjl^a.V j JU.Ia .1 j ^j)->^Vll Au i_lLxS3V! 

^caJI AU 

(JLi. 4 _j ji (a jic- jj£j jl£ LJlr. Jjla Jj£. (jo^jjl <ola*J jj^ ^ 

i _ 3 "'-> jl AoaixJjII *Ua.lill ,^a oAi*j c-bi ^ jl ^obk CLub jjc 

.jjkill ^ Aill^ ,> JU*^b 

^t-aj i_jic- ^yaAll jbj bl (jJA^il (ja Vaj 'ji 

cbiil bllj Aju l_jxaj£]l ■laa'i.iS j (jn. A \a~i■ „ ^ jl y> (J£ ^...anj dujj^bjJJ^^ 

JJC- Amphidiploid CAblu: AAt 0 lb Jibbii (jbbi ^ jr ^ 1 

.A-ObJ bXx ua=htV <illA ( _ 5 ic 


±JC- 


*e.lj j 


. 'V^LT- ^ ^ ^ ^ ^ 23 
^ -'— -* J>wi .jtsnn .^j.jjs# 


iUll o 


>^> 

^>J| £ jlj,, ^ ^| J 

-L..-.H il :• . . . 


J CjUu^XJI 


>1' CjLuII , uoliijl *\ 


.cUl' ^ 1^ jc ^UaVI ^ 


,X^ J- W^ Jj-aJl ^ ^1 J^JI ^ ^ ;Xo _, 

___ (Chawla, 2000) 

ol,_^ jjS ji ^ J ■Jj'^uT73F 

____ 

^ 7arfv “l2n= 1 ^BrasVica'oJer^e 
(2n=18) 




Raphanobrassica 


Moricandiobrassica 

Erucobrassica 

Diplotaxobrasica 

Nicotiopersicon 

Solanopersicon 

Daturotropa 

Oryzochloa 

Arabidobrassica 


°]t erace ( 2n ~ 18 ) x Moricandia arvensis (2n= 
2 /, 28) 

Emca sativa (2n= 22) X 5. napus (2n= 38) 

Diplotaxis mural is (2n= 42) XB. napus (2n= 38) 

.V tobacum (2n= 48) X Lycropersicon esculentum 
(2n= 24) 

Solarium tuberosum (2n= 24,48) X Z. esculentum 
(2n= 24) 

innoxia (2n= 48) X X/ropa belladona (2n= 
24) 

Or)'-a sativa (2n= 24) X Echinochloa oryzicola 
(2n= 24) 

drab i daps is thaliana (2n= 10) X 5. campestris 
(2n= 20) 






j^]| dSllLlI -IjV 0-ftJ ^.9 e-lJl (Jj3 

^ ^ ~ _>*V! v— Vj £c«g. 2 ! CjjJLx (jIa .^1 j -IAxjj 


trn 





SvM L^Uli 




Ajljill <3. o ^xls UK i-3li .OA «uLi»Jl Cjljjx^all j* 

ijjliJL' ^ySjTOi jrjS jtjc ^-^jjjjj.J* J i> f^jlU .QjtjiJi ^ 

iwf l*.%'j-'j_>-'' ^-aJI Jxi^ 0 .® ; uSji , '.5v.vr 4jir- J&*4J Jljtf V <j' V) ^jliJl J^JI 

<! _Jc—: -1-j-ljN'l jUil' C«>V< JJ Jj-aj <llfcdl ^ 

. f *jiuJ£l* ^l-'ljjj'i A»J £* ^ • .° L5^] uA^JJ-^ 1 fSjll ( ^3 j 

^ ^SJj ;.^o' £’_^' lS ^ dA 1 ‘(Mclchers & Lahib, 1974 ) 

1 $jS JjJj v jibll Co-jXijjjjJ' Jjfk (ji V ji 4 jV «x^| 

^5 ^ • ^jc. j jJI 2xA\ 

j$[£ r CjI »*iLo V’ • - J ^ •- £■ ql jD j c-LJuiJi ^ic- <jjL)j^£)I 


. ‘-lu*Jvb jj j^jl 


ju^*a3 Jji^ cLliJl L-lftjJ CjUj ^-lC- Sb5 Jc Slc.1^4 £-o <ilbj 

f4 j' sjj^’ J! J- ^jX.jll^Jl JJJA J ;jiL.Xj2jJill jOJ S^kij 

cL!*-’ SjIcLj ,*IL4 joJ <ikxJl pL-jl 

lj .'j .heterokaryons j 1 fusion product 44Lw.li °k* jp jjUI J] 

r-«~d' 4-Lac- .hybrid ^-il' ‘-‘Sc- 

, » - _ ■• > ^5—' •" y^-y V 4jl ^l^y 4 i .->» .ty ’->j jx “ULic- 
Jj£J Wi j’l ^>-ij _>* jjS' ji (jjl-i!XijJ j_>j JJ-O j»JJ J £iaj La UIUa ^>^jj 4 ^- 4 - 3 
J^-a ^ i3^-b V t«jjj homokaryon 

sIj’JjjI jj£Jj oJUj ^ic. Iftk j 4.1^1 A-L^ia (JLaJtlfc-ilj 

^xj ji (Benbadis&Virville, 1982) JjSak. qjLj) ^ 

S ^A jx jA^l idil-iulll u ^.i ji polyvinyl acetate J" u>'‘ 

c-'w-J 1 4 JLJ' CjU^ili ^j-o ^Jc. PEG lW -* .oj^4^ 2 ^' 


t TV 





j ij—&1 ir.1 jj 


jJ^ S JM ^ ^ 

^ f a4*-^j5jji31 ^ olAuili ^ ^ 

J* °* J! u_*' .^L roo s^kui 

J ^ ^ ^ ' -- n J! J-, tfJ B ^ CaCl 2 .2H 2 0 

tj® ^ sx^cJl Kao & Michayluk (1974) <L> .o /o ) . . 

^ yV> ti* ^ j ‘cjVl Umj Jisv» 
<L^>k!l o^A s-u*j <j£l. Bhojwani & Razdan (1996) *iij Aij^ 

c>-^ OH ^All |Jsu djj^j tCu-^jjijjJl ^ j^Vu, 

Ok. bjAij^UoJ' ^u£j3 ^ Jk asj dj^Uil peq J ^ 

^Li£3j fkij* J1L (Bates, ] 985) £'jj’Vl (_>axj *J1 l_iMjjp ^ jj 

'VL« Jr* ^ £-»^' -i=»>k-o jt* cj-akjl' fJJ j] £_aAl1 axj ^l..£L)^ jjJI 

V) x* AjjU-JL Ajjjjkll oiA cjjl£j (j^Uajl j* ^jlLj >_ V ..J I 

.Ifj-a V ki'i . d Jjjt l$ji 

Senda et ai. l$J ^ ^' L J <Jji jl£ 1 <ajjkl L#i 

.electrofusion 4jjbj$£Jl <aj^=h l - i (1979) 

ilW 5’*“^ ^ ( a£kil' j£-cjj .Aijaa ^ o y\ (jjjCLuj «Uu_vwij 

^ Jones e/ a/. (1990) £lkLJ S& cCOLjjjjJt j. il'i a. ^ jjc-jj 

5. brevidens j Solatium tuberosum C& J^-i' tlkiVI j-» %' Y . r 
Asao e/a/. <Jj jki k _Jl peg J-*1-Ij % t.1 k^ll 
JbJl j* \^Sj ikJUll ^bUU J^c ^-UjJ c> (1994) 

t> CjU^ ^ J_,Vl ^ JL:-^ jji a4'l^I <LjLi\ 

L5^ j kl>^g]l J b-JLi-iJl 1 ^U 4Jl■ 1 ^ L i.L*j ^5-3 V " 1 ' 

.(Y •-1) LaS 4. ^ - . i ^-o *b4ic.V' 


t Y A 



J »a^. ajc 



UXJi 




-0 



jL«j 1 I . 0 ^’ £-°^' HA** ja£> u^y^jJjjJ ;X •-"l J^; 

(Gflrel e/ ^ 2 ^ J J u^ 1 ^' U£ ft J^ 3 ' kOj 

.. al ., 2002) 


>x AaO^i (Ja 2 *J S jjL a O AB^)C- 0 -9 d-Uu 2 AjJj j villi ^aJJj 

^J-U-ojJ ji Jra^-uj ^)>cUaH C-UoiJ^JjJAj A3 jiJj J*^jj 

•jilBJ ' • S-lci (J^k^ll (j-o jLuj o^ )-v.t «J 1 ^asuTi ^JJj # Jj u :LJl£ Aallc- Ajjja*Jj 

JJJ joilo ^Uj^S B^-a* t 3^a j^BjJ jlaLall cLdl A-LlujIjJ AjUaj l$kc J?* 

x—ioj -i*J . jJJajjSj-o X • • Lag, in AbL^aII (Jjj^LlII ^nloS JIajLL^Ij oja^aJI 
(jJjAlaJ-i 1 .® j *, 0 ) oJJjj ^jjS -ioljJ ^JJ Jxdaill QU 

Aaj\a^)^S (j j :y .au* pUJlII ^ju-oj lilikj , T ^-ui/ *-l j* X • •-^ • cJJ^J 

JS-1 £-U-*aJJ ^axaJl * ^1 4 o1k rt \ l CjU^uJI <Jjl- Aj-Ic-V' 

X • - ^ • ) cj^' j' AdJ a/» vJjldaJLul ^jj Ajl^jl J y Jja-aJJ 

1..U8) Jlr. ^ tjjiuj ^ *> 

.^-° tj-o t jfLaj 4 j 1 _Jjfij iJjIjl^IJ frlAiJl J? ^ 

£^ll Ji <Lu^ (Lindsey & Jones, 1990) %** * J) H' ^ 

.spermine ^j**3£B *L)jP 



£ Y<\ 


W Ait 


^jLJi uiiaJij j 


c^A ^ 1 f ^ **>» ^ J Jjill JL Ij^lj 

jl lA 1 ^' e A-~ ^ ^ u>> ^u-^jjjKII Jc ^J^o-L^u. .> Jj>JI 

<-'j Jj u ^> 11 u^ c5f-L. js 

.Bhojwani & Razdan (1996) <^lj <hS31I o^a J^ *>!]_, j .yi 


J* ^ ^-^jSjjJl t> uoils^ QJO _>} ^ 

' v> J&i jl ^Ij ^ jSj 

j^^' U^'A' ^ J* (^^?JI uaa^Jl £&] AjUc. 

- * • 0 ^ t -^° ^J l - j ^^Ajj^ £*■* s- 1 ^ heterokaryons -j U ja j 

J_^Jj ou'jjll £^l <Ua ^ g3Ull lift t> 4u^ jlj dl]j j> j^Vlj i% ^ • 

§ ja.U!I rUi'VI ^ djl,li i u il l ^ JLUaJI 4- flj x j A3 4<C.^ Jjji 

^ua. 44 jjiu-J! <jlc- ^ Binary fusion ujA^J! ^ja^USSl 4uLc. jflauj 

^.S <xjU! ^ j Ol^LiJcx-tJlj dj'^aLJl l i _llA. VlNf 1 jLaxI—;! L r ll_^jJ 

‘“' (j-iaxj «Jllj ^ j _<jj!j-i^Jl Lj^iJI 4T.I JJ 

^ 4*Ax>c* ». ; .r:> jj tillijj i_Lx£SJi!l lau d:Liill ^Jr- ^LaduVl 

^lLu-j.Xj yj^l\ 

fiJ* J£ ^Ic. .Iajju ^jjlJ il»l.l^.j.Ajil J^VI jA I^j-lil' 4-jlikiVI J^iJ 

U^r l-ijjl jl CUax'vLi (Ji-Q 0 JAAA s _5^ c * 

L)^ Jj.J>*-c j^j (J^cjt.*i^Li (ii'j l 3^ . J i > ^' cJLoxlLijlj <Jj t ^xJ Ia jj-oj 

C> ^ ^Allj >V! ujVi ^3 cpIjVI aJ J j'jji 

•(Razdan. 7002) djlijj£ aj^Lc joo Cy* j* 3^’ 


tr« 



- t* v • ■ *- •w *- 






*0 <LL? 


U> S 


^1- ^-_^J' C J ' : ^ 

,i ;__-,u J 1 J-i. .N; jjj.uI* J> ^ a v .&L. j^s 3 


vc*U 




•' wc xT y’u c wf -2 9 


jfc’ Jc _•: 


J> —kJ=J' w uiUs ^Jr ^J' ; Uji^.'l Sj^^i 

JA L'l --'’^ -*^-V» j’^ V> 5 V) t3j 




somatic Z s ^ ^ c* ; c'^ ^ *A*j Ji^y^ 

^j'jU. jj£i i »■ ^ j Cuj'iLi_p j ^jUv.i _x»j ^ hybrid 

• Ja yia J As-J J*!' 3 Jx*ul! jj djli^a -.‘_JJ j jj j* ^l^ll ^ x vy 

•' JS~ 4«_j'uil' t-'jjjl Jla jj jj 7' jyj >3 jy> CjU.o 1 

*-•' w'‘«i~a3' Ijj^ J y-} V 0^-1 . j^a jSf' j*l ji (jl jjVl 

»£L^AaJ‘ ^JLaJ* j LJqjI 4oLax^*]I *Ac i j ^]l v_fi yjuaJ •) <inllj ^jUj 

^y^jy^ J^< ^ o?^VI j*jJ> CA £ lj) .T 

•*-£-' ‘karvoTypc- analysis ,_v-aajdi Jjj A* Cf- 3^ 

w -**- _?-• j'aci (Y 1-*\) ^ j Jya. ^a« Jj ^ A..» -^3 

wfc‘— -e- j-— .>> d;ljl_d!l ji Jj^-Jl (jaj ^A^Jl ja+j' 

v — 1 - x >“_^ c J.^- _>~ --“• j» ' i a~i Lo LJlr- j i_jL« j*- yi ) Jr^ j'ac-i 

-*-* J - ~* - '' J -?yj_r o* j£ j' J-®- —J j l a l^' -i . jj -j *^ 1 '-'* 

*■*- j~ ^ j 1 >_u— j' 4^5 jiiJl ^LuijV' ^ (jljjl ^ac- ‘U-lL aa jai’j 

1L ^ ^‘jJ ^ J) 4J-J1 ^.^bu ON A -1' 

•c^ 1 Ji ^ 

°- A J - - 1 *j lsoenz>me analysis ^-^>>7' J>l->'ill <sa j!&Vi - r 

^ --*■ ^.£~b r^V> k >a'wAA,VI ^>= - '’■■a..- ^-j'Lij (j’ ‘ l - s J^ 

- ^*-0 -<*r— (j^ J-^»V —^_>'JHI1 l-A fr'uiV' ^ 

^ e'icctv.ph'.rcsis ^ ^ jxi ^u- c’Al j^j ^ 

^ ‘—5' ^ Jo ^ 

^ -r 5 C ~Jfd ( _ J Jc. jy^l lS 'r^ ^ ’ 


K' t 







Ajijlnil LjIAaJIj <s^u % J\ ' a ^\ jj 


alchol j peroxidase j esterase a^UI LJU-, ^yp 

^1 ^ %*» ^ J* AJcVI iKi. & . dehydroge ' nase 

■ [ +^ #jjyi ■ .j<j. 

sjV S <Jy& CjI£ ^LucVI . t 

j^ 11 C 1 ^ ^ ^ ^ heterosis 6^11 Ss>U, _o 

D. sanguined j A*.j ^ ij*~3\ Datura innoxia u* i*i-*II 

Jc- S J* 3 ^- tWl J JaOL ajjUuJl 

.Lj^UJI 

Molecular ^ SjuS*^]| ^ ^ JS^I ij ^ 

•DNA hybridization technique ^3 ^1 3 techniques 


£*J JC. A^iLJI ^j^Jl ^3 CjU^a,jjSll jb&i ;Y"i-1 Jj^a. 

.(Chawla, 2000) 


CjLq^o._J-C J-lC. 

O^' 1 

Wj jj£ J^C.j (j2UI.ll! Jlx. yl\ 

t“’j uaW 2 

Brassica oierace (2n=18) XB. campcstris (2n= 18) 

j JjLu 

B. napus (2n= 38) X B.juncea (2n= 36) 

VY it A, ii m \ 

Datura innoxia (2n= 48) X D. stramonium (2n= 
24) 

Nicotiqnq. tobacum (2n= 48) X N. glutinosa (2n= 
24) 

N. tobacum (2n= 48) X N nesophila (2n= 24) 

oA _o . 

*u 

VY 

N. tobacum (2n= 48) X N. sylvestris (2n= 24) 

VY 

£A.£ i 

Lycropersicon esculent urn (2n- 24) X L. 

Peruvian urn (2n= 24) 

Petunia parodii (2n= 48) X P. hyprida (2n- 14) 

1 , 

Solatium tuberosum (2n= 24,48) X X chacocnse 
(2n= 14) 


t rr 


xjSLaJl JjC. :j4va /j 




g_> LulJ f J in. g_i I 

4*—uVI gj!> Clljjyiai 

jjUu »_i j*j CjlL-all i_ai^23 

'V J 5 'J^ 1 .L^ 1 J Genotype cP’jj 3 ' VrySjSM ^ Phenotyp*. 

tjl ^-ijjuudl Jj AaJ' 'AA A.\c- _yS\ <-_■'ijli 'V jSJ .A-iiull (Jj jjJI lilliiSj 

#( jjl£Jlj -UilJ' ^1 j^J' jH3l jjj ^x-b'j JdIS ^ 

AijUl^ JJ*k J) ur* Ui? Jtl£!l Jjjjj 

AfcunV Jj<- oj^tJl jjlalll CjULiC- o^SxaII <.! uiLJ l ^Jc. ^iajj # jilSlI 

djljUll! ^^LLi . Epigenotype *-ij$** J! <^jy 
% f s }\ CjLuII LoLcj <5jUa-c lIjIjLuII (j* c _ 5 -ix-<xj true-to-type _>°Vl ^<a-uuV 


Jjjljj Jj ^iJaLall <V« UjLjlu-alllij LLAjIijlAxJI ^,3 

^JLa' Ia^Ic-j .^SM CjLuII l^ii) tiUiSj cA^^jVI p j'j* ^ S^JjIulJ! uAjLjII (j~ 
Lr'j w>^ s 4^A^jI aJ^UlIai. 1 ^3 jjSiliij ^oVl lik ^IaIx]! ^ Jr^- 

.^>V <j5Ijj» ^1 jill 5^,1 ja! 54^1! ^UJI ti* ^Uill ^ 

_«*j l5' l£^'j variant 0** ^ j ! ,JA " ri?> - 

^'j mutation j ^aic <ij_>kj ^ * 5 / (_JLiJl jc. t - 8 ^" 

J g JfLU! j^o ^Jajl_oj A3 <_£a!Ij A_>iIS ^jljjll i_uS Jj\\ ^ •** 

J*Jj /_u iIj' jiUl jj >>» i^ . djVUJl {j^*--. ^ 4 -j c - y?~' ^ 

JiVall c>^ a tLS ^i=JI j5l£s]b J^U S ^ w ' 

.(Jayasankar, 2005) ^ 


trr 




i ^ 


^b-ul' ^ jW» -~J > ji-ill ^W-l **], ^ 

^ WjW ^I'j Sjd^' oli-Ji ^ UL^I ;J_^JI 

O^j -V-r>V' J) «U,yu .l*uS .J jlliSj oU^jjSll 

Randomly amplified polymorphic Jl* ^>Ji ^Jc. ; w.. .,» 

j amplified fragment length polymorphism (AFI P) * DNA (RAPD) 

.Restriction fragment length polymorphism (RFLP) 

^ ApujLS JjI cul£_, 

^ ^ ^ ^ M " ^ ^'jj ^JUll .<LJ 1 . ■■-•; 

Heinz & Mee (1971) J-*V Jj .Jljjli OLS 1 I ^ s^ ^^ -H 

S J^ GL^aac. ^ SjojS cl Jjaiu 

j£' GjUT^i ^a*j Jj .LXJI <cljJ 3 ^ <aJUJI CiUUill ^ 

->■ w - 1 —■•• ' ' ^ -— > - ._^' J- 0 Ls-^ 1 u^> £* <llkxyiJ ^^iUI J* 

J* V-— ' ' ' ■■ ■ - ■- re\ vGULiJ 3^ sJ_pL~Jl jjJLill ^. ■■ ' ^ti 

^ GixjX L*Jj y^l\ ijj J»jj v ;i Jj'^j albino 

V-V Skip, in & Janick 3 j ^ 1 ' W‘ j .G.U^ ^ 3 _£ 1 \ ^ ^ jjtu *_* 

—X-=_^_d ^jl j_^Ji 'j j .. ^")! ! ^j.3 oalj l^ JI vIjULlJI jjLull 11* 

somador.al jUai 3 h J/' Larkin & Scoweroft (1981) {j&y 

yJ «> 3 >V' j~ Si!_jL-^JI jj'JLd' _yi u ^ 1 ^ variation 

r* '^"' i J ^w - - 1 ' 3/1J »^J..-j' --i.'—^ Ajjl ii l '^r s |* -^1' j 4 - .. ’.y 1 

« ^ 

^— - 'o* e~ _pL-Ji Gj’JLui 1 j JaJ ud^k 3 _v uametoclone 


;\r.* V»> fcfi- 


—- 1 \j* OUJUII jjLuJ' gametoclone 

s-5^ a' -1^4. f ^U»^ 4 <C -' JJ jl—-aizJjj ,H 

y ^ijj v^ij^ ji ji&yi ^ aj3uii p'>Vi 


fjSaJl Jut /J» 


djAaJj Cjl jjJlHI oAA jjx AjIIc. J J^W JsJ-^'j .f>V' CAjjJL Sjja^ ^ 
A*JJ .4 _L*j h^« tjL^ lilsl c_i«^ll i> <il L*S c^jU (Ji.^3 r^j-j. 

<-l)'jai»"»l' VJ >L5 jUiJl ^j. VA u « t.i l ' ^ jjAjjll '^A ^^ic. j Ulr . V' <-_j^x. 

f.ljjl 4» nlall ^ CJ-iaJ Jj 5^kjauV' £j'j>-» jl^V' ftlijl 4JbUJl ^Ij^l 

<jj^l <ic-l . ialall CjliLill (_>i»-J CjA>j !J\1a 3 t,jj\_uSl (j-o <jLU 1 jjo-a jIjS^' 
t> Begonia x hiemalis j' Saintpaulia ionanth (> uM ^ 

.(Mohan, 1997) ^ ^'jj i_y_£i jjji, 

^jljjll JjSfl ‘tjj&jj J] <^'jj ^ uLoUJl (jjlnll ^.^Lj 

J) f4?j s -^' J^ 3 >J genotype variation 

ojLoll d)l jila ‘ijjAaJ A-rk.r.1 lU" 0 l joiY) j . II jjlfullj jjlll 1 

sj-° £v j _)^.V (J^ (jA <jjjjj £±Lj AjSjjI 1 

j 4 j\a* a.11 (J>° ^^ljua!! djljLlill jIjSI jJ^Jb JjC. 2aLq (j j£j Cjljjjau] 1 

Jjc. UjJ J$-kJI (jx (Jiul (jSl '(Jj^J=L~J\ jliSV'u ji jjjlJ' .jjjla j& *'j-“ hjU 

4 j->. Tl-a 0_)ftia3l djjlS Ijj 4^-«a\U. 4y±u 'iV' 4x. I j j j-a 4x*jlill a \jial' a 

,A l-y*.«all 4Jm]l <—ijjlallj -laJJjJ ^ulill J,xill ^3 lljl jilall j J4i*J ijl^ 

-uAJl AjjliJI cjiaxj micro mutations Uil jikll ^ylc. ‘-ij*^' 'r 1 ^-' 

>l5 >V| UUS1I : 

4 ^' u^ J) Bhojwani & Razdan (1996) J^J 

£-Uj V ^jSl aljill ojLoll 4 y.^'S ]\ jl_ya ^ 5^1 vliljU 3 ' J~ 

djljjoiill >VI £ Jill ui jXjiuJI AjSIjjII SjUII ^ ^ 

jAj phenotypic or environmental variation J 

^cilill (Jujll ^4JJjJ (»4J Vj 4_mJl jjkll ^3 jwj 4.. T'\ LJU tliAaJj Uutj 


tro 


j ^ /■> 


VM' 4 a\ jj 


j Ci> J~ ^ UjS * 4*^ yijjll Clj^l „i» 

^ ^ ^ yijjii a^ijji ^ ^ ^ 3 \ ^ J>yi 

J. ^ ^ Wji J*i JS. ^311 Uj^tJI j\ _^]| .-.I.u-.x 

4-ii CP JP S^l J* ujS «311 - yijjll JJjJI ^ L,»w 

oVUll i> -M 55 iA> .Epigenetic cijJI ^ua a^Lkil .i» Je. 

V-&I i> ^3U1I i^UUH O 1 (_4~' <35>ll Oljuiill & JA.. I ^ 

CjUId u^j yoS lU- ui ijjjS SjUj Jii.iO JliJI ^ ^ 

(George, ®j_^' ®3a ^ oLLull 0 3 a g-U <ukj 4 LL*^ UjUSI L_ik 4 jjjll 

.1993) 

kllc. GUc- <j£J AjjUlo 4 .iu>ij <j— i£j«Jl ji AjjUII tJLiljaiilll ikoaj Lqj-cc-j 

^jic-i (Ja*-» (J 0 jj _> 2 iLuJl JJC. I. t<>^ii~iVl £• jl j* ^Ijji (_pa*j ^ 

A % ^ ) i v. llJVij Ajli l2A .^JuIaaJI 42 jlLaJL) ^jjLnll 

l^jl^k] ^Jj32]l jUSVI (j-« 13] iilij ^0 (jl^yi ^pL -JISj 

^ U AU*nIl AljlJrax (2jl2L2 ^rlSjj A-IaAI ^-o ^*£.^11 J ^ Ifl-xl 

J ^ (J^ ^jjLj ^ r Aioi j 23 4jJi ^jla-Sll jIj£V' 0-°'^ 

jiuu jlxj <^331 j jj-J] ^jlaJll jIjSVI ^ (Jll^l lW- ^ ' * J\ ^JJ 

(Sahijram e/ al . 9 OljiPi <^ijV' ^ 2^' 

.2003) 

ci^jj CjIjLlIII ^j-q 122C. Ig LQ (J^A 3 L>^J 

C> Uoj 2 x 1 ^. ^ <r.j^all Jj j£j ojlolj ^-aJJ '^3J c>* < ^ C ' *— 

.qAjSII 13a a=Jl 4J_£Ul! acj> 1 I Jiij J- <»V' 

l*=^\ L_.i.--, < 53^11 jl <iUll CjI jjai^l ik J Kaeppler et al. ( 2000 ) 



J-be /J 




ijj 


f-,, 

Wt 


U^AC. S^Ljjj -1 =UJ^>a3' Ac.J_>^' A^— 3 JJ A -^ cWj > Jajuoj 4£.jj^J| 

Auljjll Cila!iUi.V' JJ—a .4^'jJ Otiliil! ^y 

dil_ j^U*ll ' i^11a£j ^_ajaxj^ij^)£JI AA*_dl (JLiVl^. |_ j^.>>n i — Ua. Aa-m j^l Atljj ^ i 
<_$a 1I ^Lul' Alia! .A /n> ll AjLalxJl cljl^ikll JJ AsUjayij Auj£j2]| Aloj^^ ^ 

.('- V <Aj c£**) A^'jj i> AaliL* £1^1 ^ 


.Asjjllill aIjaII (^o UXaJl (jjlll ‘ jaIII Ac- Jajj tlj^UJI ^ ^ Q,y]| ^ 

AjuuL tjljjtyl Aiaii L>“ SaSjI-uJI CiUiLiill AjjaU-JI Cjli^aJl ^ jjUUI Y 
tliljjjijll oAA jjx j2&j ‘^4^ u^- J^jVl £*-aj ‘£JJSa]' j»Uaj t>4 il| 

.AjjJ>ll iIjIjLu AjA*JI ^ A-abk Ajc. jx 

.biotic J abiotic ,^4^' a^jILJ! ^ jjUll r 


S-lC- -lau ^-aill Cj\ aIVi^I ^Lu 2 fc.Vl jjlull £ 
jlAJ c j&l jlJ>-a ^ CjIjjJlIjI AoM jJLc ^Jl £iJ ja]I <j-c jjjS jjbluj 

^0^"" ^jSLol AjJ-laJl A-lijJpJl (j^Ldl (JLcjlIlJ £-c3 A5A} J^c- AbJajill o^A J 
£ja T*Jb A y+*l)j\ ^ CjAUJI a 4_^U ^jH-iaJl ^3 SAAa-a ^31>• 4*^ 

2jaUJI JjUiII J Lj*c.j . (Thomas e/ <j/., 2002) 

(jx j2&]l 3^5 4 -oIa^jLuV diLull <_£-^ t_s-® aIUa Stai »' a^-jV' ^jj 

.Aujoii J* 1 


u£*' ^4^ aLoVi t> aja*JI Predieri (2001) j Jain (2001) C^J 1 

ji Aojlidl ji Ailji^aa.oil \g")\a.^-i ( j;...-vlj 4"^° ^ 

j' ' ijj^a j somaclonal variations ^ jL^itV4 ^j- 1 ^' J 4^V' J ^ 

• ^ 

^ic- J (Jjall ( jSLftj 1 J^-Jj tAjx-uiali ji A-ijLloAII q .\ jxx CjI jqKa!' Ow c 

. ^ -vrj 

.Cj4ill Aujj ^ 4j1 c. jSjjj dLiAakl ^ AjjI jjll A^Ai^j'j Aa-^ 


trv 






M') Ziziphus mauritiana ^ l>-° ^ISlI ^ jjjLuIl ;)-V JLi 

*-• J' jil' ^ A-Jlc- SjIj jj t(s->) cJj^^ j-A lIAjLjj 

t* t ^ -Q ^ * ■ * «^>'j j -iSj c jjjII djljLuj <c- ^ ililjLjJl ^ii nli 

,(j) Ajjlc. lIjIjUj ix. jJ>a 1I ^>oij v to.Jn 




AJC- /j 




J^ JLilLil' ajjjj ^ somaclonal variation s->jj=-j c»l jo** ^ 


• 1^0 






jlL-all <jiwO ^ CL>V_fl^=J\ CjU^a]! ^ 


4_ll J ■ 

Jlc. (Jajlaj ^jjLuH djl flw^W A-ImjSc. Cj 


J j 
^ 4 !| 


j JJ ^]\ jS^j Vj 1-^ja ojW^ uj^ ■* 

A-j.ljlftjJl J=JLj A_iic. 
JyaM aIaI^Io iLlljl 1 \ A V-All 

£L-cU^J ju^aftT) 


j - jf - j L^'y^ £uuii jjun 

(^yjl J jll Cibail ^c. 

3 ^ ls^ && *L»! hjj^ 


Epigenetic 

joijjj yf- 4_ilikJ\ ^jj Aj j^^Jl CjIoUjiJ' £Oa^. (j"' l —y 

a JjA 3^ l 5^' mRNA Jj~*jJ' ( Jjj3\ f J 

L £jy]\ m ! -k \ 1 £j\jj jjil (_i*-Ojlll 6 jO.-A.Si' CLlljiuJI -&J -D^A 

jJ Uj JJ c-LcUl ji Lo I^A j ,jQai<dl Jl JjM ?4 

# •• '!| 

l£-^'j l5jj- 1 ^' u k* *' ~» i ' o-a £jljjJI liilj ^jJl UjjOj es^'j epigenetic 

^ V <_s^'j "junk DNA" *1 y3\ cSjjJ' u^-UJI i^ 3 j-' ^ ^ 

ls^ u-^kaJl j* . k i.u .1 ja. ji ijLiVi j- aj V ljAj .- 4 A 3 

(3^ L5"^'J ^U j l Tvi l ^Ij Loi t jjj jjj ^Jj j A -A x*j ^ ^ 

>-s^'j-^' .j-A^' '-^A- aC - yc- j_)s\* .Ji (_5 jj Cl*£' jj ^ 


tr^ 





J-'x*- 0 /J 


j ic.\JJ 


-A> •*^ J1 ^ ^ ^ U JJ-J epigenetic ^ 4^U. 44 4..,ftt ^ jl> 
JX± J* 44' 4 Xj.4 ^a-laJl x *>J' Jjj ^ J 4 L jS^ii ^ 

^'-4 4 ^jj 1 ' 1 x~^4' 44. 4E x^j .cAi4l 414 ^ 

Uj*. , "histone acetylation"^j4*ll JjWVI AiUalj J4, 

<l-j> ,4: <»Lki!' 4 xkJ'j .l5j_4' x~4I £j 12 JU ^ v 

> J"?^' -s-441 14 Ja oL^ki ^IU 0 vi ^ 

j]i o'J 1 >3 ‘Jfc— >' ^ ja "DNA/RNA/Protein" xj^l' x~UJ 1 

^I^J' J. 1 t-^^ 1 J-V> Ua x* 1 J -ik-. flkill 14 Jc. 441 


J- fc 5- aJI X 1 -^ 1 j_o <_4. Jj£ cljJ41 <_, ,1 .Al l 

W—* x^ V JJ_4' 4 a ji J4.X, jSl tClL-=. 4 j£\ 41 jj\\ CiUjkxJ! 


# • 


‘X VJ 4-4j J-C. _>_ 1 XJ V J-olJC. lilLiA <jl ^S-U-OJ .4a.jOll Jjaii-I jl Cli 41 J£ 

vJ 1 ^5 . wi- 6 ' >*-' CjLi^LuiI ^-lc. (J-ojlj < x^al-Zk. A-m i c_i J^_la c 12LJ jl ^axJI ^*a 4nt^ 

f*- 5 wH*J ^ JJ j V ^ -*» : U ** ** ^ \}>N tj-^4 ^ JJJJ 4_mJl <_ij^lk]l 


J'j>ej ^-4 _sx-kJ' JS-ill ^ x4 cs-l' 4 jI$i1I 4 x^-jj 

*~i 4 -—al ' ^ j")j ^jlj^Jl J4 jJ' 14k jji» 1 <_i_3jij indllCer ‘ -kaJl > 4 1 J-alxll 
e X J ’— 1 ■» 4 . > ji 4aJLo_Aj' _UI»J1 JljJ ^ ^'j Luj_u 1 —a_Sjlll lAA 4 ^ 4j kilkJ t » i~i 
• 4-all Jjaall J J4 JJ -4 jl£ Cijll x»J 


0-j .Epigenetic x ^ > ^ .411 J^UJl Jl jJj <^4 <jl!l ^1 j_JI x- ^j-^' 
j'Jh> ^-s xjj_JI j ± m l ->1 1 amplification '-4-Lx^j 44. diUUc. 4Jj -U4V' 
.414' 4JJj Jaju« Ji 0 4jLi.jill jjkll Jjjii 4 jj4l 144J i^jkJI 3L41 

’4 (jL, JjUi jjLcjj epigenetic 3- 1 lj-* ® jlr -.' 44* ls^. 1 ^ jA; 4jj 

1 “t4 —j t - ,t '"'ll jjJa cl-jji E®' .(_s44' J4aLi»4l X 0 i_o^l—a^ 


t t • 



AjC. 




0-^j .a EuJi ^.LiiJlj t>*- ^ jja^Jl 

(Loschiavo <?/• aIL-^' cA^-uSj)2\ a^U. _^1! oUki, j 




. (Amholdt-Schmitt, 1993) Ja /. > 


^«f 'l-v j g fcn i*' '-v epigenetic * . * a . 1 1 .' y bjIc-I tliii L^jj 

V J_« ^ jjiniA J ^ AjSlill ^ Vj .somaclonal variations ; J>a 

AxoCj'^_aia3l j' ^ L5~® _>^ ls' A^c. jlL 

Lflij ^ ^il'j AJulil' ajj'jj 11 u!-* .Kaeppler e/ al. (2000) 

j-c ^_1 c CjLiill a_jjjj £-«'j-J (j- 3 j-A^' A-^*V' Cilj uj-^j C5 -uuaJl JJ&% 

’tiit Jjc. jill J-“=^' uW^' fk *-* cr® *• .' ■ » ■ 0^ .A3>*II Lj'jjji^' 


a q .^l l l"\ _ j ^4_xulc- djLjluilt o-lA L-aj ^ 0^) CjljUill 

•^^Jj Lfl 4>*4 ; ,Sn jlJ>-o ^ ^jill <I1 q1 qaj .Jjlill Jui! 1 


(JjjSj (J* j\ A a a u^ jjaII A-alSl <c.ljj L>° CiUliill t ) 

Jt ^ CjlSliill c£1Sj ^.fll'i%" L>° ‘-llljLiJ ^-Ic. (Jj-«aall 

.^J^iiilj ^}M djljlfill ^jc. jliJI 

Aj^ CjLaj^aJl j-nij Ct l nn^ U (Jlxi l" .■ a\1 j J . ^i.»j as # ^f 

^JA Ia JJC. J ^UaJj 

J OC-UJaV' ^UjjI ^ja 4j1a« a\\ cJijjIal' (Ja*J .' 

jji-Jl ^iiiSj . J-aC. Aulij c5_>AUal' Cj\j£pU 

jixa W o ^Ua *W jVi jl^JI JLiljLiill jl Ac jjia3\ ^jaVI ^ 

Mutations ^jjaII AjjI jjil CiljaJui) :Lj1j 

,JA ^Ui jjJu Cjj^a. Jlic S>L I^J AjLU' o' ^ 

o- ^ ojiil£ Ajjljjlt CjUUil ^5 JUJ! U <ka.X. Jc-rJ 

Ujj3 ^aSJIS ‘Tjf 

ii> 






VSLiill U!XiJI j JJ 


s> C Ju s > ^ ^ ^ ( Lce & Phillips, 1987) a^ jut rjflLJ , 

• ; ^ > rr 


-i 


« 


iV^ilSoIu 


w ' * * s -* ir ^ -H*V ^ ’u^j-ac. 

^-1*J ^a*i ^ Ji 1l • lit • .. . .*. . „ 

^ jjkl' OjU jm»j 

:. ;±SJ1< ^LjUJi Jl 1. . * c 

" w wU * CjI Jjjilll ^ Aj-laJ' 

^~' V ’ £j’> ^ J- <u\jjl\ aJ ^ J VjfaJ , l!j , _ ^ 

iKaepplertf al , L -^' S^’ J- W ^ ^i v>H ^ ^ 

•-£’ ->' ^ ->' Cr*** ^ V-' j#i- -—li,>U» 2()00) 

J* <Ai ^ ^J^-^JJ^' ji -..01 ^ CjI jjoiOl oAA J5j 

J- tjj^u Ol jj^JI ^JI^I Cjls^vi 

J ®’ 3 Wj J) * 3^*- ^ ^jWa] 1 J^VI ,i^J J'. .,, j£J 

^ ^-JrJ > JJfrk sJsV' Jo ji I ha. ; joj£ SjLJ Cjl jjUUI ^ J J(1 U. 

3^ wU ' • • J£ l 5_^' J^O' ^ylxa Sa_^ ll lOUll j- <1:1*11 aIac^U 

«^*-^' J- 1 Jc-j .(George, 1993) v ' *X ' ^ jUaJI LOU 

'*—’ ^“T-—"'' ^ 5 — ^ V ^ JL^aJl ^jlS 4 ^ ... ) y J\ jl Cjl^jjilll JljjA^J 

J * 1 ;^ *S ^r- 1 ^ * ■ *- J A-^ jl 4 ,-iia^ Cjl^iJall oJA jV La] i^OkjLill 

*j?^ J;' s> 5- yl -^ , *>-aJLSuaII uLjLuII ja1]I l, i*^Ja ^1 

'Qj,\JL* 11 'U n^.1 L^il^jj juull 


<a^Aj oOaLc A>~’ V' ^c.' jJ pUji ijjlaJl CjI jjji111 jn*j ^jli (Jjli-oJl 

v i£ jj^£j jia o^IiLlo JJC- ji <L^>IaJ CjLull Aju-oIIj 

j\ <j^jLj SjLi c ^v Cell line t^o 

■i'^ 1 , J <j_jilj Al^J_l <jjjVl >0' *L»y j' 

iAljl^JI ^ J£JJI Uil.^c- ! U-a]' ji ^IaUL-VI Ulj 

^ Jla-01 J _P’_^1I Jjt C_Li£il! aJU Jais 0*0 UjAaJl UiL: 



J-\«e- 3ja-k4 /j 




At» 


'JJ 


c.-.ka.jl ^1 ^jUill jj^j j duiiXijjjjJI £_jl>>j >iLuJl 

^j=^i l^jjl ^.UUi jljJ > £j'> fl-aioJj 4iJ&uJ| <jUi| 

Lai jSb <jjl su/su J'jW u' ^ Su/su J^ll -UjSj: ^ 

.vlOLjjjjJl Actjjj Jjc. pLj! Ajj'jj JJ Sll/Su jljij! 

CjUI£ J_^*JI (Y-V) ^ Lorz & Scowcroft (1983) 

4 - 4 j&b f l j->»A. CjIjLu tp l . ^nn lAjSb clJ^aA. ta jk^uiA cljoLaik. Clljlu l^ia 



l3' Jj' CjUu^Ljjj^j lA CjLJIS j_j-» Luljj 4jj\jia CjLLu > 

1) LjLJISII A^ A- a ^^Ic. J ^-rt-al l L_u^ Su/su tjjljjit J- 1 

Su/su, 2) Su/su + su/su, 3j Su/Su + Su/su, 4) su/su and 5) Su/Su .(Lorz & Scowcro^. 

AauuuVI ^C-'jj AjjI jjl) uj!jjjxUI 

J) US ji Luja. A*»udtyl Acljj ^ dj^LJl * 

.Acljjll Aa^LLaaII AjjLuII f\ jjy\ j\ r V» djUilt w< 3 3 "^' 


ttr 


WLJIJ ^,',^1 \ c.\jj 



Wjj j> polysomatic - -ijrf JA\ db a^u caUUH oUa3V ^ 

J : '> UJI J&J Jj^ll <LZ1\ J« *±J\ Jc. J3&J aijUla 

JS >a» U J^K Ja^ ~J .(Jayasaiikar, 2005) jU.Jl£ cAjUH 
Bhojv.ani & Razdan (1996) ^ a^y,, ir l^.i i ^ 

^> i *->* f U * V ' C - L ^ 1 Ci£L *' ^r 11 ' SjliJl £iaj ^LaJ]I Ik jl 

Jj£ V —’'j^ 9 ^ i*^’ 1 l_£_^J U>jj .^uk!l CisJ 

o _b <__*^ l£U. j_£j as Jl!UI ^ks >vJ jAUill JS2JI ^ a . u \ J 

V 

,_?->£ j' ‘J^A jV l ^j-9 (jjil) ijijS-i jjC ililirjl aJ S^iL 



L- * c ' 3-,- ‘ :aJ \ >-i a 1] jAx- fi ^> 5 4 U» 1...L/JI ajjjll 


oa*J ^as Ia) j£J a u nkl l ^_ij^kll ^ CjIs^VI Jll3 JiOlj V ^JUll 
«aa jli v. A..l 5 . 1 c. ' j AliLnl! (jjj^j ^ a£ jLUI JsSfl ^yic. ji JjLj J] i »>u 5T) ,jl ajliJI 
oa^ —t\.— V —’Jj! JajdLi .a]_y~L.u.all CjLuU J£JJI ^.>■". „ % j»Ul l 

jj£j iiil_ jjj v_i’i_L_oV) A*J Cj^Jj jjx ajjLdl aclj_)j ^'jV' JjLjlij k° 

(Dc Schepper et j-* jj$ aj allJI ^Ij ,> >_>*£*-!' j j_>LJI «. jaJ' 

^ •■ V' aed j j k-c aaJU!l djlJ 1 _dll ^ aJalaJI Jjljjji2ll Jj-a jjj52! j£1 ,al., 2004) 

2 j]Xi!l 'JjAaJj m £i\ JjLuIIj ea_^i.j-o jjc. a * ^kx UJ^ 

! >a, LUc. j aj;. jjaJI 'J .-■■■ ’-, a U c-Lijl ‘-*11^ .Aa-muVI <c- 1 jj (j-« a^L-Sf! 

t-J j! j’ ;a^jS" ac!jj ^-Ijji o jjc- Jj_>a Ciuj^jjjjjJ' Jjc. jji Jib ^*^»y 

uJlk ^Jl jjjfc JjljijiJjl oaA JJjS JjAaJj oXJ-iyij _>Ail' 

Cr^> .^LkiV! J- ^a’ujl JaxJb aj, jILJIj ^ h* dJA^ 

^ 18 C^l Us^ 3 ' 


t£t 






At! 


JJ 


^V! ^Ldl! A^ljll Gljj^ 

jj, ^puii J^l^JJo L!^' ^ -k~,jU Neumanne/ a/., ( 2009) yL> 
xaojJ ^IjjJ' V -^ 5 '^JJ -J^ ->' ^ '°. % * * ^ K ... 

. ,<j' JL>\2 U>UJ' J* jV» O- 0^ £u*i]| ^ 

J C1.-U1' Jj £3 ^ ^ UJ^J ^ ^U. Ja^ 

a, v UU j_-’JUi!i > % A • ^J D'Ainato (1980) jA; j Oilk^ 

L^UJ' >U « _a jli ta ^ J >U>U <u'jj ^>'e^c- jjiJ' sU^u 

‘-- ,l J 1 .. 1 * ij* * * ^ji— j$2aj ^ J^J ® Ay..:} j\ 

.^-v"' a '_laj •" •-*-'• xAj 4 jan»-^)-f-<2' jXA&JI 1 _ y S Lj^LiJl ^jli >^U2 U° ,_y. U J' LJ -ic.j ,4jjljjll 
. -^. ■ l JlaJ t Ijnk ■ * 1 >->-j >. 1 2*2111 c-Uj! (j-^ <Jlc ^1 jj]' Cilflil j^ - --j J^x. 

^ I ) JA _jUj iJ!jVU2' ) ^5 ■. ~8r -\ » >i 2 ' J~<aJ ''-‘Ujj 

< ■-. J j eM ." ■! e. --.^ ycsjLj ^9 ^;.»")A 2a j\!j jjT- ja-U^J ( j^j jjjUll .illj £jU 

='j ^jljfljjx jii: J\ JjJ& 'u^J' 

4-J £_iU J 1 -®*-—* ^ 4ji _ua jUj . 1 j..aA11j '—fi^xj U j4 J ^J jallv a jjt 

— uUj' _J.—' ^Ic. Ajj'-ila 5.2 jU_a]' UlljLjJl (j jji xijUl' JjEl 1 

> jj'JU]' .(r. V) us ^ t -, a J^ J 

U-o iU“ j'^ U° ■^ a * a -^'j J/** 1 

U2£la 4jJb ^i J-axUI Ut JU JjUJI J^a jli ^V> ^ 

^ ^l j ^Li£ul) Lj^iJI jV I jJU^I ^ ^ 

uijuJ' o- >** 

J.£-~ - j ,»j^-j>U-JJ l" i wj V (j^l oljJI j' ®!j^' (’■'"*’ 

.Endorcduplication ,^2=k.lU' <_kc.Uu2lj ^ * J 
Polysomaty or ^ ^>y*yjJA\ UloUxIII 0 - ->** 

t to 


wM 


,’2S>2 


. < 






«■ \ \ 


i _ 

'tr 






<jjLu]' J k^ij \ <c. | 


JJ 


W £'^' ^ a* ^-11 - ^ A .Poi ysomatine 

<> J 5 ' “ ^ ^ ^ *** Jj .oJJMij oUJlj j> ju 

>^j .((*ta> ^j“>>jjsi' ij*3ii) m*ii Uix ^ujl, 

jUJI j.^HiS^i 5j^Vl ji 0~5LjS JJf l| tJy ^ ^ jl5sy , 


K-JW 



.(George, ] 993) -,ta; 5 k - cj V' Ac-I j j Aa-iillLa]l CjIjGiII ^ (jjLull ^pL^ax ;T*-V JlUi 

(JjSjS 0.1^.! j A.li% />* CjLdll dn2k. A?kA*i)Vl £-jl J>x A^jlill LlAjLliil (jjj 

.(Neumanns al., 2009) 

^L-uLVI eUjl lLoUJI jAjjfik JI (JliJl L-jLb-ui ^j-o J (J^J 

J 3 ji ^ ^ Uj_* 2 kj ji (JJ^SII ij JJ* 

G2 J>3q ^ ^L-LVI G>c- Ajl.-kJl A-^jjj l1)LoJ-J^QJ jUl L5 j iill3 

UU^Ij .^5^laJl jjjjaII ^L-iijVI ^*5] (JJ-^ G1 aI^.^ 0 ^ AoLiJI (J^*^ 
^ ^ J& 1 cl,J^£ ^U-iiVI ^ c_Li£Sl! 

LSjUJI ^L-iVI J* S j_^J| frUjl cliljjjUJj^il <-icl^aJ <l).}=kJ j5 l£ .Aalij' ( *'-^> 


£f\ 



JJjc J^4 \ 4 /j 




Atl 




^LiiijV' ,>« <J » n^a ll JJC. j_j i -<all e^A .Cj\j1jL»jj£ 1| oAjJ ► 

u>; 

t i _ r -ii>JI jlJ$y' J jlA-JI <a_lujV'j 4-i^ n ^jxaIl L!>UJI J tjjA^Jl 

■Jf" 

I^jjSjj vL)lu Jc. 4_ksU^all A j. i'KI I u_ij JJl J A a <>^*A \ AjlkJl Jac. ^ 

JiiJl ^ya jy ^.II e^A ^. 1 ^.] Jc. 4j 01 i-ij JLa »-) . „ ' ^ 

Ja e^] jIaaI' CAlml' Jblbj fbuAjVb 4-ajlill l£UJI <_£jlxj ,jl <*ijlia ^yiy^ 

fJ J) ^L-^VLi fVl ililfJl J CAa^SlikVI Jc ^j...,|l 1 ^ 

vlAjLull ojiA SjjliAj CjIOU^VI o^A Jc. uj^xill (j^ftjj -( »Sn diliill J ^ 

,(<JjV' AjliJI djjJ ^ 

* JaJI J1 4**J| Gljgfcll .T 

Aux-ja^l Cj'jkll Ja lj _^-3 l$_) L£Lk Jc. ^JLjlII CjLuII cl jj (_jjl»J 

0 ^ - e _>^ A ^llv AI I 4 ■% , 4 » V 1 Ji ‘LLLua - l.u'n Jjaj^AJ^)£]I i j : 

J^aJ' ^y* u_:LOUa .1 Cjj^J 4—0^c J£l (jjfu 4.?>.;.cjVl ,j>» j J Jj liA 4 jjll v_i^ 
j' "-/r^ J^- **• ’> ■ 1 '' VI ^_j-3 CjI _)$■ } ' * 'l l e^A 4_uuj Jj Jj _Uk jjC- (j_jJ J 

> gsuii ^ ^ijji 4^uii ^ tsui ^juji j j£j j ^ ^ .UuJ' jf 

A y'S ' Jr? 6 -'' 4^-aJl b^-=Jl ^Ina - o (jJH u*l ij-> diljjbll cl jJ j Aa-ojluijJI 

.(George, 1993) S>U^1I 6 3 a gLIjJI ^ 

J' J- v k »<u* ]| oJISII J AjjIjJ CiljoiiUl J^xa sjbjS <L;.JI bjU^’ 

^ o* ( US .(Moyer and Collins, 1983) Sjl»JI LLUJI u'JUl ^ 
^ Ua2!l ti jUJ ^SLill £ | _^Vl SJJ 1 ' ^ 


O- iiusuii ^uuvi ou^ js Cuis A^uSii ^ 


slip ^ dliSj ( ^ ^ ^UJ, ^ ^ abut ) tr* 

% v U* U oUiUil Uj ,iijUU (jUHI dUUi S- ,j ^ 


i tV 


J 




AjjUill j Ay.^ \ 4 r-l jj 


.( Wakasa, 1979) ^ *Ul£li ^ s.d^t oUUll j- 

i> ^ JJ ^' t> <-> JlS U cs^' ub'Ull ^ jl£ 

J ^ ^ ,VUJ ' ^ c> ^ Uj^ cblcl! 

JUuiJ £- fcji-ftj j&? JjU ^ AjSliJI ^1 j^l JUaLLJ ^ 4 ;.*<-, J i ,-,i-.,,Mi 

•(Bhojwani & Razdan 1996) Jljj^l 

^IjjJI *Uj 1 AjjUJ! jjjLUI .r 

^-*j_>k ^rl' <^'V' <£.'jj 4 jjUJI <JIjj 1I Cljxiilll ^JJ 

^jUul'Vl SJ*CV' (jS^j ^\j Cl!jAiilll tills c_nC3 JA\ \ a ...j-, Atljjll 

^ ^ *> ( £ - V ) <-M ^ joxc jA US ^SLill jj^Cil'j 

.<jj!jj 1 I CljjjiJI <> J^llc Jfcuo djl^V l^ia.jJj CjjUl 



!j^iJ lJ l®*-all . jUV.yi JU*U-i CLill jc. Lul JJ jjbla CjLu i_j\Clil ; i- V JSC 

.(Stafford & Warren, 1991) r b^VI a>Lul*» 


£ £ A 


1 C J /j 


-0 

Numerical chromosomal Gljx*^ 

aberrations 

A^-sI^lLc ji Ij^LiJl LlPo^ 

CjL-jS^o -\»j J—-j' ^ b^UJl oj^ isljj ji -^.jl jSl .Luljj ^ 

Aa.Jj LJlr. J i Sj r iA5' lIjIa AjJ J*]\ ^3 jjjJI r_pxaLx]l ^JA 

^ic'wAojJ’ JAVU ^ic. Jlij ^ oAlc. j ^5 

^J .Uj£-' J-1~ ^ Lilian Ij^U. villll a^jLIc 

£ J 1 ^endopolyploid ft jj* ^ ^ V CjVUJ' ^Lu 

^_S i 1 AC- w-Ja.ilI ^j-o Afl Vifk a ^jIj^ Tu-. a JjIa l^U Lj^LkJl aAA i* A*vV., l 

j^' <*— ;, V' £j l .> ^r 2 cndoreduplication j' J*illj Jj . JjLJ' 

, ,£« j jl£ Iaa 


(Kaeppler t?f w:uUiii c* y~ ^- J ' j-mlll ‘Sr 0 >> j' j-Sy 

^ Jrr -WU CilSUi ,iil>^ & al> 2000) 


Lcjcx * 


-.1 *:i 


i-i£U' JjUUU ^jkUill J£2Jl cl j^Ij L_icUil' 

■?■ ^y 5 “ : 'r x ->“> 0 J JJ—— 1 C® s3' <~-kc.LCull J^x-a jl£ lillj ^ja J 

^'j^' f^c- Jli ^ol jj ^UUl ^-flc.l.*:-i->ll ^aki ^jj .j^ 1 

^ ^ ’jj^ ^J>i' J^c t^ixLj .(Neumann*/ a/., 2009) ^ 

^ U ^ J .^hUI Ciliuinj ^JI£J| AjSlj^t CjIj^I 2jj^ lJ^ 

Je. ^ j^j l^L-iil JUl^.1 Ja J 


** (‘ LjLI ^ ^Slj^ll cl jcdi ,_ v ..,r. J cjJ uuLll j- 

UiJI . oJt’ill 6 ^1 v ^CVI ^1 Jj ^ LjuJI J VJ .W> 


tt^ 


) lie- 1 /j 


Ay + ^i 'JS \c.\ jj 


^'j^l SAi Jc. ijSjijj T ,i..,i- T yi ^a 
• r iAc - /’ ■‘^ Jl ^ J! ji AuldJl (iLiiiil Us £ & S**»J| Adlj^ll 

£> M ^ c, -*“ . o\-.^-. JA 

>U ^ ^ aneuploidy ^1 J po ]ypoIidy ^ 

j' ^jjx^\ Jaj .<*SjSJl AaSljjll CljjJdb ydill £* M„ ^U)hj 

^j'oUil' V) <*^1' ^ i_j_cAaJI A*iUi jjt aneuploidy ^IjII jjc. l. ar J.. w>l l 
jjyu djjJi J*il’oj <cljj djj^l AjuLi Vfrj<J l^luukj Air. l.UlJ l 

^'jj t> CliUUiJI ^ AUxll ^ ^knLj^l y* AiiSa.« 

.jiiULul! |*Ui3' joe- dixJI ^jVLu Cika.j] La$ Ajjjll CiljUj JyJlj 

.djljloill t> U JJC-J Sjjjlallj LijjjjjJl dljlo £• jlJ* ^ Aad^Jl 


£j'> joc <*Jj* Ahmad et al. (2010) 

^ ^ dr? '— JuX >—j'-ic.i U^-P tJ^-'-'j Ada oa1jI<-ca 1I CoUlu c*lli£j jl-^'l 

^ *• y> o -* - 1 . 1 ^" -^' t> f&jM ^ jj£ j 

'— l '- A -) d^sj .( C - V,/ aSj j5Ld) djLajujj^j^jl (3-o Aa nl*» jl^C-i djlj Lj^L-kJlj idiljl_ull 
di'd i A . ^Jc. M j^i-t H ^ dl3 to^dLuj diljldll qi>.!).?■ AildaLi ^lill ._ac.Ldu]l 

a • AiL-alj Saccharum ^ Auc .^>^11 (jAi .1 Ac. jj* ^ ^_icldala 

~ ij-1] ® j'duV' , - >g a M yaj AjljjI SAaI jaIJI AJlu ^yll uj.*^l£Jl jji\/ -.y 1^ 

_^1C. Ajj^yi ^ya Aal'-t <a (Jl^di Jjr».J A) ^jldUl ill i—aC-LduJ! ^ya dlVL^. 

t ^' 2 LS^ f$-° JJ-1 J-<d]l dlLoialJj tJji-Jl Jajjd. ^ya £jj d* PP ’-P 

.(D’Amato et al., 1980) 


t o . 




, 3 .i 
J "*-*Jj‘ « C | 


Structural chromosomal Cil^, 

abei-raf ions 

LCC & jLii Jl SjLlV' cjr^' JU> jj£1» 

jj£ CjljAlij -lljAi. JJ ^“^Vl Acljj ,ji pi ,,. . jy^ ( 

jj-u^ LL^li .(1-Y) ^lj J?Li ^jslkll l_u£ Ji\ j 

5^uulb c' jz .i ‘ r JJJJJ ^ j' (j^ (.\j± s j ..& '^U 

^'-•A: 1 cliji ^.ulal' IfJJJjJ JJC- ^ frljp-Y' s-^J o^lc.) iLa^ Ijj Ja*J| 

Larkin et ul -^j CjijjjiJl j* jj*_a «*Uj jc. bsu; 

JkjJC-j ^jMLV'J (JUlu^Mj Aaa y» cljljjjjdll (198- 

' i v>5 —»^Auj ^la2 JjUj ^ V <L u iS jj <1)1 jj^iu (Jjj Lo5» #l5 jLu £jj M 

si:^ jju; cillij euploid * j aneuploidy ^ jjI^j u- 

Ciijjjiil »1 a Cij^. 5ljjL Lee & Phillips (1988) o-P 
^ j* heterochromatin ,3^^° ^ _>-ti<J' ^L-iull J Prj 

w J—V' Pic/a faba d>*J' Ot3U> /yUiIll ^ L r*' J-^' ^ 

^k£. 4_*-o j2 jji 0jLi*y\ 1 '-s- j (j^i iJlill' j^aod* ^ . 

^'>i= ^ jiil L^iJl j* CjLLuII ^ vill>i>J 

w/ 6 —lL'^Lo '«$J Jill L^liJl C.n-^ ,'j-.U 1 lUVi Vt jj-a ,j^ J^* 5 -'’ 

.LSI JJ 4jjUL ^LLj ^ 




ju^i jSn Afcijj ^ L^i <uj£ jiii cjijjjiii j_^ j-j 

A !^£ .Aja- 11 JJ£ Luj JJ tiilo^^ ^ iJ> 

J) ^'^11 JUJbj jo-jj^' ^ j ^ 

j\ ^iLJ! ^ <^Vl L J> ^ ^ 

.(Lee & Phillips 198S) jj^' J 


.i J9>. 



to\ 



4jjLull Ay^t S J\ <£.1 jj 


(2n=12) Ancuploid lA>- 


(2n=27) Aneuploid a~U- 


As, | jj} jji 4 _lHxJI Asaj*Mjjajfi]\ t-L)l j-u ii'il l a » i ;0_V JS-i 

Ahniad e/ ooIjIiaaII iijljLjllj (.L-i^ll j ^ic-Sfl (jjA^ll ujlliLul LLJI <mi>" 

.ai (2010) 



-14C /J 




t' -/ f 

^ Jt- *H 


1 7 *^ ' 

"X 1 
-/) * ^ 

^ 2n- 6x=42 JJ^ ; ^ ! —' ,^ : 

. -*ll > | ^udLx) 4-lx wo 0^5L- * V 14 ' ^-'- **•'• 

£-• <j'jU-J’o .ji^ 1 JL' *S*i, J^-^ 1 - f- •>*-- >-°JJ^' £_>>l -^-i jjjS ft> juj 

.(Lee & Philr-p.s. 19X7) u .h^ “ j <A' J-kJl j^juukll ^y 

2L)'j;i*2 lilliA ivJLla^LLiV' ok& ^J^a-V ,_g-^jlj ll >a H v _ j yg. -> . ai ' jSajj 

_>£' Mai_* v J C J— 3 jl' *■> J-^' Jj^ ^J fjkaJb uj.laj J^ii 

.(RFLP) <£+ l*j& i-LSSll 


J*^' CjUj« y, jjCJi Y J^, 
r J J j&i J^ull Jr, u , 

-t. • . • y * 


Transposablc elements £lj#ull J 

iL V ^5-^'j <jjI j^JI viiL* v3^ 

^ J] v ^ll'j j.* ^li-j SjIc.) ji lauV uS 

*—»j e L$J 4 -jj' j j iIjIxjIjj ^jC- SjIjc- -UUuJI ^l WJI j 0 Cj \. ij ^J' 

•‘■^j •->=*•' ?Jr~3*J>f- j' fj-j-jj£l' u*^ J^-'- 3 £^3*0* J 6 **** 

^.' £—=>® .j - 1 e^A Jliijl i_XUaJj .l^a.lj l C- jj Cuaulj £-ljjV' •uH ^- 4 

j' '-*J e^jL^-J' JjLijaJI l _^a*_i J*j ^ Ulc. CLulj jjC. _jU*J 
--*■ ^lc ^>lkH JfLAJi jjUJI ^\^\ ^KiJi ^U*jl Ji^b <J6yij 
J) LLa>Jl ^Ul Jjlui soiUjj .WJ ^ i1 ' d 5 '-^ 1 

Mpj3 S-l^b LS jjiM U-.UJI o- «!>' ^ il>! 


t»r 




AjSUitt Ac-tjj 


Hirochika j^> ^ j-UJl .i» ioia Ji <^SM ^tjj 

yO ^jX>'^ ^ Ix iSj i j Jl Vj j ,^| LjVU , . , f 

^ v*-. ^ x JJ* ^ £j'_>- ^ <o5 J ct ai (j 996 ) 

CH ^ (TosIO, Tosl7, and Tosl9) ^ y-lA\ 

> 0^3VI ^Ijj ,> l^UU aAJ<J« 

jl j*3 *s <Hii]l _>^U*]' j^ 1 ^ ^ jt i3ij ^ 

^' J -' ^ ^ ^ ^ S^J» Spm/En j /lc- D.v <Slii» 

(Peschke cr j Peschke & Phillips, 1991) jj-JI j* :UlU)l CilM ^ iGjUJlj 
j* .LUji jSj <j ^>^1 ouijji ^ ^ ^ 1991) 

j^ ^J 1 U^ jJ Lijlj .^jjill jjA-UJI aJJxj ^,l_kJ\ s jiA 

V*U3 jl J_^lj SJ _^uJI CjIjUII aJUJI ^LJI L'.v,-, 

^ Zy^ jjSi kjlj^l ^Ix- Si^uj Uui^UI ^ Jjj l^J 2JHJ1 ^UJI 

Ij^ 3 J^' J_& i-J^JJ 1 ^ j^J .V 3 ^ 1 ' kliljxiJI Ja Ae.ljj 

JJ*di] JJ^S Aj^*J' CjIjjJuJI jLuc-VI jli Aj.1.1jJ 1 ^jC. A_nj5k^!i]l i \9 jj\ » 

• Lft^ UJ^J <^>V' Acdjj ^ ^J> ;_>ll 


AjjaaJI lajL^SJ! kill jjjilll „ t 

M£j^' ^ kLiijjoil)! £ j' Jh> (ji jjLuil jxkx^ £> Jj 

-^' ^ J^d. ^xjii ji ja ^jA j<l ^jy 11 ^J ^U H 

i>* J .'-fc-jc- k-kl^.ll AiAdl kliljl_U*k.V' _>aS , ' k-lUaJJ LaJJJ ‘c? jAliall 

Aiu ^Qj V L '.aij CIjI Jja 

L>^' ^ ^-aillJ JjS/lS A jh> ll' djljUill L ^a*j ^ ^jUUI JiiJI 
^jjISHj Liil! j<4 ^ JLJl tdliSj c> <M 

ll ^ _._>< *\ \ 4 q ^ < il, I _ jy* 1 J Aj j ^ I' djljl > a^aII A-ojli«^ 


JjC j 




At I 




(Javasankar. 4 > 1 jj ^4^ £&) ^ ^ 4^ 4“*U»J| J 

•2005) 

A X■ ..fy t <Pljj ^ (jjlolil (-jLu-ui 

j4s>u p jaJlj ^Lyj ^ 

j^\ «_j^UaAj <aJU]l >JLj'.IjA]'j 4- ; ^' v_s^ j^L-^' ^-’J-* L ■^'> i 

u u»*jj Omithogaluni j Hyacinth j Lily ^ J, j.^' jy^ll ^^xas 

clu' sjjijS 4 >.ja? *^'jj ^ -4 1 .; 5 445 Saintpaulia <JLtJ 

Begonia j Freesia <J4 £'j&’ 4 W ’ T ^' o- Jr -- fdjiL jjiaii 

Jjia.j ^JlSJLl <^-'4^ £-'V4w joSij .CjI jiL' a Ac. CiVa*-o j'j^Joj jljl]' 

jli t-kclJaj 4 t v_>4 4^ jr° 4^ 4*-*^ c4*^*- 4 lic-j .Cujll JjiJ ^ol'l 
(J ic. daliaJt jS-aJj j j£Jl aa*Jl A^ j \- i* i jj^J o<. U&C. 4-^jlill L>LiJl ji 

J^L-0 —iL Vj A % . m ')V1 (JLqJuLuiIj Ajjjjia Sa^i! dlLui' j>* ^ jluidl lift 


('- v ) r*j --4^ ^ Mandal e/ a/. (2000) u&& Jj -4“ £.4' (J4& 

"r 1 ^ Vj'jV' jIa ji ^ A-ijjU' ilj'jiLlI Clii-iiSo i _ 5 JSll ■Jj'Jliill .lie ji 

■J— — jipr; 4S jLal'-m.oi' i—a^'i-s.! \ AaJlc. _pL .23 A.s_2.Sh a41x^' 

l4~ J* Jk> U*J JaxIuiaJi ^l * j^Jij jSl£Ui <L> ji (V.V) £, 

.(George, 1993)4^1^40^^’ 


^ £»ljiUl j u-kJ&fl Jc. Ai\M* aAm *ljj JU*U jjfc :'-V Jj^ 

__ ’ ’ .Vjl> ^ 



ili\ jii-M iy- 

CiIjUJI xx. 

AkSJti-W 

Jh£\ (. jaJI 

It 

Y1. 

£ • t 

iiU 

>5 

U 

nr 


5 

A 

n. 


^ . . 

£ A 

• £ A 

(a — i-..») 

\ • • 

HI 


UL±iA\) 


too 


J/j 


UXaJlj 4£.*jJ 


^ ^ £J|>! ^' jj!i ^ O* Me ^ Ai, J ^ 

ji M ^ J) ^ -LJjall a* j*KII JU jSJ ..L^Vl ^S3 ^ i^ax 

^ V3U ' J J U “ V ' '-&* yijjll OlM—J J ^ 

j>- J= ^ Lettuce o* £aHi M“-H £ljiVl j. Mill OUKIU 
^_, , f Vl ^13UJl j, Mi« ^UISII ^ S^jJI jit ^ ^ . 

jjJb JiliS^VI Jc. Sja L*J Hemerocallis j Asparagus JL. Mill cflill 
> •> ^ ■^ Jl5UI c^ 1 *> ^ Sjii ^ ^ ciSSill Jc Jjjillj ^UUI 

• JJ-^' ^ u^J^' 4 jj£ _>U1 L *;^ L 1J J» ^11 


&J-r iijt j*J fU*—. 1 * 

^jJl&l jt <e\r Xa>f- tiki*! v-^ 

ijrj ilt»- J ^ b i s —* Vj .(>JPlfl3l 

jjjy ^j SJUl JiJ' fU*s-<li i_Ai£d' 

Ur V 

!_, ^ji*LJrii=rVljU\k&) 

j y-U J1*J J» J& aJjr «i> 

H 


tlki.SU 

iuJ-» isr^i ji tlkMAl y.dl jsP uLi&l 
j,j*^p iJb> J .ii/alt ai* S-£. 

^uji ^uii jc. ,3^1 jiisyi j^uJi *>ji ; v_v ^ 

.(George, 1993) ^'jj 






***1 '^j\ ■ 


"j- 


DNA-Methylation jA 1 ' iaUj <T 

jSJ 4^..,;V< «x.ijj ^ <x>' jjJ' ^->'^jj*- 4 uA jJ i_ijjs cij ^ 

Atijj <Sj_^' <u>jji' JS uA u! A 1 *- 0 J u^' c^isii ^ 

JjIlJI vlAe iX ^ JJ e^Uo jjc ji a>iU« <Ajkj ^jj 

^JJ Im JjiaJI ^ <OC ^\c. <Ll^JJ <J!ua1) .lJjjJI tjiwlaJL 

Lo& £ajj bojj l£J_^' ijixol-aJl (_yi J- ,V» -^ .<-*xij Jc, 

: J) Munksgaarde/ a/.(1995)jUi 


aJIIiaII <Aax j 4^aliJl lIiLaj^)^ l -lajAuUJ ji ' 

<1!ua!! AjUc> ^£jlj ^1 uliLoj^jyi Ja£UJ jl (J^ai-4 { j^i ,j Y 

• L? (^-CL-aLaJl (ja Jjjj-all ilAc.y*y a 

# Cj^LcliSll o^A ^ viljLlj oJC-IxoajI jl jjSJJ JjUiu ,T 

<Eux A-iLftC- £3k. JJ i5 CjLoja* j-a j j£Lll £ClaU 

cAc._>a=>-JI *d!3 xit jl£ lili . Phillips ef a/. (1994) 

viJLiA f j-ajlJI .^Jc. j aL>1 *\ IaJ-^ 

uIc^axc iUjjl Jjjjj ,^xcl_rJlj (Jjlall ^,loL>^ JallJjV u*))^ * 

\ (J Ixj j (jSU Sfl £J (jaioSM 4/n*VI ^j-aL^Vlj 
j' C5^ J?—« lilL 4-Uiau ^j^kJI j^>UI ^ jijij 

C-I^I V (jSl J ^^JaUaallj Ojill ^jIJa ^ 

l> sL jl ftjLj ,jU dlj ^ 1 fr Luj .(Jayasankar, 2005) ^ 

:<^i ^11 *m (j_j£u ■~*dlj <datU^>*11 (J 1 ,’ 

ji j { ' jx *. <^>ia11 l"i! m-v\ 1 <ac._jill tilljilall t-Jj^ • 

.<JSL- <JU ^ ^1 y\iili ^,L«J1 UM s^ljj • 

.<xoSll ^ • 

,<X0 1 I'. .'I 1* I ■w'l ^1 CjI -W*-" 


iov 




<uUll LjXiJl J ir.1 jJ 


****** jl J J~£ ^ 0 ) 

^ *>l JULU J^JI CA*^ iLSji S.LJ ^ ^ ^ ^ J ^ 

^ J.' ^ V> JJ ^ 0 u JUbj <L5> i ^ j^Uc. 

Joyce & Cassells *S *j J^. ^bj Jttb, s ^, Cj1j ^, ^ 

> c*JJ^ 1 ciA^> *K>~- Jdj J Jt AFLP f hi3Jb (2002) 

Jj .<?^Vl ^'jj i> o-UUl CjUbj j ^Ui Cjljjjb bjj^ 

^Ujl Ju- J j^\j I Jjkll J j^l ^ J a u j | ^ ol£ CjVUJ| 

^'uxJ' J»U3 fcbj u' JH cWl o- AP*J' ^3U J US .yjjjVJb J.-'.J i 
^is^! ja*- ^—Uaji jj jii sjU-Vi u- JjUji cjU^x JaUjjij <jiiiii 

CjIjiUlU J -xujl j& AJUill J^U*]I LUj J JJll J^j I^jJ^I ^ 

.^=J 3 Sjail At jjjb JiUUVl -be. Jj^aJ Jll LOUJIj CiUJlSJI J A^ljjll 


J L?J_J' JaiuJ' CjU j^a-o -Lbajl (_5 jlui* joxjII jj ^jb 

IjiA t_±ua jA La 2 AjilJjji tilljUuill ijp- JjUudl jA tliLill l^io 1 >■*<-. ^lll 4.1UI 
JJ l£-JH AjLa>J» Ac.ijjil Aj-UJI JJC i-ijjill <ji JIL ^3 ^iaUjjVI J jJull 

I^A |jl jljJ .(j-lJjil ;_J^U!I I2 a t_'u .i.a Lj^UJI ^^3 Aaa. jlj_u.it!' tliLiLaaJI ^2 JU 
AjajUj jaaJl ^eill £• jl_jo J Aaaljj tilljjjau bile- ^>jj V vlij^ t^Jha jafr ^juVill 
J V 5 'JJ la' jaaia Uo-i'i ^Sll A-i'mll <—SjjIaJl (_wij 1 lal Az. j jUll e-UiaC-V' ^j' j-aj 

■^Jj' JJ i_5-jr OH^jV' J iUjj*^l' U- (Jl .(J_P*V' AjjIJI frl j>VI ^CaaJ 

t tll-^lj Ajjl jiU 4 cijb i iiJ]j i*iKj j jjill ( _u 3 uo'-aJ'_j JaUJl lib ja \ a 

aWUiuJI 4^i-v U. Jl ^ 0,^ 1 JJ 1 ^ J jxj J13 (Jj 4X.I j jl' ^Uaj v—till jjaal" 

.(George, 1993) 2 **uM 






***** 


Anl 


JJ 


^-uji r 

; y j* S <la._wJ' flili’ ^Co^lvJl <._4GLjaj ^ 

JS -—:■ & £ W-^v ^ ^ 

CiS^l' Cj'j ^ ,\>“>«JJ^ 1 C 'J>^’ i 9 ^ A -^ x J**] 


u fU 




j?y^ ; V V 1 ’ V>'jj V’ Hetcrochromatin jku 


*_£3 „lA.' ’ -I*-' 


r | 


^ ^ <»_*“>• j -0 ^ ^Us CjU^. 

# • 

e _9~J^JJ^' J-^ 5 ' W* OT^' (> 

\ cjj- jx S <1*.^ t^llc ^ Jj^! 1 l _ua^UJ' '—1C-'—^3 ji ^Sju K . ,j ^l 

ii' Ji <i»'^ V -m Hetcrochromatin JUl* jU lil 

C_-lil-i-'j fl .*i t • ' J^*-x ^-9 Aj-LaJ! __)JC- JJ dlj Jjju Lajjj .^alaj! 

^j 3_J' C-' 1 ^.,.!* li''J J ' fiC.Lja_l!l (_£Lo J j£jl Cjl Jjjilll j^ JlXl l 

w -a-c_aJ’ —— ^iialL’ -laJJ^vx j_j£j JAixj! dilc. ja-\a JaLiJjl sjljJ) (ji ujLuiil' 

j (Gcoree, ] Q93) ^ LjaJ <La^JI aia jj£5 Jj 


.(Gaha & George, 2008) 


AjjJI! JaLaAVl ujUjL (j^Sj .* 

wS u^ ' A > ‘- ' V' ^ j'_>° ^'jj' >^ » * ^ Lj^_*JJ ^L^aiV' A^i-oc. '—iLlaJJ 

Acl>H Jl, Ajj JI ^bUa.ty jjc! A^j^JI *\j *JI !> SjuS V s 

_>-jr J J_^' o^'-«J' —ic-l—ixl] ijjj^JaJI CjLLjj Jl j CjLgj J/1 ij* 

ii’-J=) cJ J_j .Ol>U! > JU ^J) Jl>JI ^ jil> 

,Li3VI CjUij Cl!jiUl JJ5S JI jljjlij5ll£ ACux^/' (jiiUa-Vl 

.(George, 1993) 



j y^A /j 


AjjUII UXiJlj ^1 jj 


^ajJI <"** ' ift** O 

J - 1 *■ <X* ^ ^ Jill Jt ^ 

^ <^Sm e J> && Uj .UiJI Ji jlji J\^| ^ ^ J^j 

^JaJl ^1 J <WLuJl jI JI j, ^ ^ ,- ^u.-,. ^ 

jjLM' J ^lfl5> > JI Jji3 JU i«^yi JJ^ ^ 4^ J _^ £3 

Crepis J ^ Jc. (JM j* CjIj^JI jy;...ji 

^ ‘ J J’UJ' i> fC. jll Jc. <^VI Acl Jj JLjJLlI capillar is 

^^rAJ 1 £j’> J j' SPj j* <aJUll CAjliill J jj^UJI jjUUI 
J Sj wa Lj^JI Jxxj CjLJI£]I j jii*j .(Bhojwani & Razdan, 1996) 

_J' j* J’x. Jjl jj £jj Afiljaj jj» JuV (ji>jiJ' jLlJJ J]j j]| j^ 

ji J^' ^ L!>UJl jva ojJ*i JIjjll <-JJ^joJl ji .£ Jl j*j .CjliUi£jV' ^-ali 

Ja—j Jj jjflLJajJl J_:'-jjjj£jli*jJlj t.Tjl.*UMi^jVI j* jj£jli jjIjj (j^iaJl Jx-cJI 
Jc. <jj J Jc-i Lul jj Ajj'jJI 4jjL*Jl LjlaJl 4_b-j jj£j CJlc-j .j-aill 

dll ji^ Jjuc L. —-jljjJ J t ljK ufcJj^ j ^JC. <JLa. ^J5 ji jaJI illl ASi Ul j>J ji ll jj^JJ 


■ti -.1 V •. 


djj^a. J^juo oil' Jjjj Jl JIj*J1 j-a Ujl-j- K^ jVI ji tijja-a J 

Ji iluj i^JLJl <a.j Jc. J* JJC- JjJ' I^A J' J»J J ‘JjJ djIjJjiJl 
daLjJjl ojLj jl !>L-ai JI jj ililjjjiu J JI Lj>^JI J^*-a ejj Jj (^-J 


CjUklc j* JUJI Ljl J j-;!' SjIc. J .c5jJ' JAJ 1 

V J CjllJI f j£i Jjj <JLL1jjI ji ^Jjill' ialjjS jjJ^' j J 11 J J^ 5 J 11 
J CjJ^jSfl j- t ] J^ 1 •^ UJ ' C5* u^ 1 ,iA 

.JU1I Jc. U=ji *<?—iV» <^'jj J ^’jj W^'-^.’ 

J ajLLSil <ilL£ Jljjll Cjl juuU IjI-^J CjIJ^jVi Ji j- 2,4-D 





biUJiJ :^V ; , 


ci ji^sJi j*- j ^j j* 4 y^* fUa ^is. 

cU ~ 2.4-D S^j - f jXi **_»>' y- ^S!l ^ijj ^ 


•a44& ; 


& ,,^ «i <1W .ttVU Ji*- J LoSchiavo cY «/. (1989) ^uj'j 

- 0 ; • -.■•..<V Lm -r '-*-•• JS ^P“ j^J^'-J e_>iUc Jajjj' ^1 

'-^ -/ *-*. ^ 

^_C ^ e_ul* . , - 2.4 P Js-& Jj=* J-^> ^ C 5 '^' -2,4-D ^ 

^icLJalJI IP'-N- *Gi J) ^isxJI J^J Uljj ‘—icLiijl' 

|^j, >1- 0 2_? .<Jv5* fU'Vt 

j£jl- 2,4-D J'-^' J J) Bhojwani & Razdan (1996)j^ t^ J 
. y c) ^ JjS. jail Loi V 1 ^' D* Y * J! 

\_aj*rj ,*Yj'J' L'Yiw ^j’> cjr® AicU^ll BYjJI t> 4JJJ ^ (-$ 

jj<jL. '^L_b] <cljj ^ c> £&*&&& ^ 

J] .<^1 ^ ^ US .^jUJl JkJI 1-ic.lJajll ^ 

*\5b3 ^ S*S* JiW ^ *J .J *JjU dW» J* *-* by 

^xi' OLJl£ ui cCiU^jty JLmU L-iUiU ^jlaJI (3^4' £j'> l> ^ 

CjUj—£ jV' ^j-ic. Ajjli-4i AJicj l$2c.!jj oXa JjlaJ ‘ ls ^ c - 

.(Jayasankar, 2005) 

^jic. jjjJ (J-aljjJI ^aJ 4-*#^ CjUj^ 

ft 

iJuJl ^S^ A ^J ,4jJ^JJ ^^ic. Lf*^-** 

1>JI y 

l a<^-1 jj JLk L^Jj-llk jLal^.1 -^1J ^ 

• ^ 

U^UJl ^ ' 0 jbj j>Jl U>LL ^ jl> 2^^ 25a .^UiiV' ' 








I AC 


/J 


** ^ uoi o. ^ Jfc J, 

~ ^ *** ^ ^ >* ^ W» UUJI ^ oj ;_, MS 

>-1. ^ ^uvi u^i olJ J>( ^ ^ J( ^ jjSi! , 

^ °--~ J ^ ^ ^ ^ lj:lij ^ ^ uJ-jjiill Datura ^Ubil 

*> ^ • / » r ■ *> ^ Vau ^ ^ ^ ljU _ ij 

Ui T^Jac. ijj^ ^ J^jj^l] Jb. ^ J, ^ ^ jfl, JJx J| 

<^V' Jij& Jc. J>JI L^U oji a s^?>J'j .(Furner <?/ tj/., 1978) 

■>■*■ J< 4>>* £->’> .MS -^j t- VjlLJL white ^ ^ 

JJ ’^rjj jJji: ^_^u j±L jiulV' -1 j&i 

j'jaJ' .jajXijliuJij Aaa 

CiUa^Ji ^u-j ■iUjij jj^ill SjLj j Jl SJjiU! ^p^jj EDTA 


£* ■—r- tjic. I$jl3jji Sj-liLa ,j (jjlxJI e 3A CAj jjl Jc S3^j^J' <a!LJ1 

,»Jr*-^—'j 'j~ — '— : - ; _fjV' sAA j!&i jA iiL_)]l ji Aaiuj AjLlIIj CjljjfLdl ^jiaxJ 


-f-^j j .Zn>Cu>Ni>Co>Fe>Mn>Ca JIjM (George, 1993) sw>1 tLL l*Ei 
vliljjjiUl Ja*-c j* aI j -ijjjIS JIaxj^I jl (Semal Lepoivre, 1990) 

.'Bintje' i ii.^ A a-l* j£JI 


Apj>J! uij^.V 

(jl£ S-AiAa. J) <c. jj^Jl Jflj La 3lj pj ,^1 <ilajJ! S jlill J ^aAJ (Ja*J 
<1jJ! AjulJs ,^ir< CjI jojiill (> ^aJI ^ t > V^J 0^ ji*J Jjli 

!~-ic.L_ixi3! (J^a ia^._^l Hevea 4x. ^jia ttjjlfi]l eiijA^. i _ 5 Jc. 

b!>U. L5 ic. J j «aaJ I 5 - 1 ^' i- 0 ^^ Aic 

e, J^J Hemerocallis spp ^ ^ J- 

jj SaIcIj ^L-LVl JaLiilb V*- 3 




1*^' Wil 

Jj 

iiijj ■ '■-•'■ ' .^M ^ull kill kxj <bbj diblij l$-ib£j Aic. Ij^UJI ^ 

^IjjJ' J.-U13I Ja*x S-ibj b^iJl c-jUI.^ C |^J ^ ^ 

.(George, 1993) °a1j1^1I c^Ui ^ 

'jyj> J* ?_os ji _^il' ^ cj' j& j> j j^. j ^jj 

e_vfclk!' f3* 3^X'j; UOj kj>\ JJ C)l joid djjA*. jx jil j* ^ 

_U'joe: jjub v-iSjJJ V <^'jjj Jjc. fliil 

Jj *V 0^1' ji CJJJ ^3 <-kSs dli^jjjjJI A^ljjj J> Jc ;^I 

Jje <jiJ ,-* S_^»-!' - C>2J& eA' <-£-_£ c- J»l' jljc.} cljji 

alkoxyl radicalsj peroxyl j hydrogen peroxide hydroxy] j superoxide 

J jj <diJ' S^'jj djldlij^. J) tjJjj A3 Au^jx J*i V jjlt 

w “»*- jj cdh jx . wll C'JUa. Si V' CIjIoLvJslx jjJa-TJ i_a l ■ >»*i A3j /LilaJl Cjjx ULJ 

*—•— ~;^J^-Jr s£ i ' dAj£ _y& f- _>?dl tJ -ada J x)' f >j9»ll' ^ j'jdl 

-—*— a -‘ Aj j.>»».] ' i jia'w<4A.V' i_wa»j£ oA-uidVl CIi'aI .Xj J>mu j»J jxj .aA-iV' 

^j*k «..," / . j a * ! 1 ' A'jx v jiia_) ji La£ e_^iJl ■ijljdJI jjjlj jx AaJI ( _ J k jbl' &■ 

j* *>• free radicals ®jaJl Ajl^ill jjj£i ^ic Ja*j 
,> <* j>l' .kkd ^l i j :Uja jsy; U£ .<j5l jj dil.>A 

^ £j'^' s>«t’ J Binns & Meins (1980) ^j da^. il^J ^'jj 11 ^ 

^lt £* Cj’iJ'j jx Ajjj r ° To ojlj» W 

Lilium longiflorum dj'JUill CjIIJI j|j ^3$ >( „ o Yo J& 

r ° > ©-> • Sjl <^>5 ^Ac. Ac. j>ll ^ Cibliill <i^V' j- 

• «• • • 

.(Jackson & Dale, 19*$) 




U5UJIj ir.1 j j 


^ Sj ^ J V»JJ» ^'JW«1I J^. ^ 

J ^ **** ^ ^ ^ sljiB ^ ^ ^ 

t*J ^ ^ ‘W-ap J -I>kii ^ 

> ^ & d <±*i to* j cljj ^j^ vi oJySj5j 

^ l*Jc J^UI <^vi 6- U^i J^LJ ^ lJjk js ^ ^ 

^ fti* SjljS—« ^ 0*45 <oc CjVUJI ^ j»_, . J^I 

^ ^ ^J^\\ JmuII J* :ua2, JjU l*_i ^1 CjVUJI ( J^ 0 ^ 

^ ^1 jUJi w Jl£ ^ SaIjI^JI cULull J ^ aa * J«J| ^ c^ s*J ^ j>II 

bj^ ^LjJa saJ tiL^ aj Ui i-.^yi 

6i * ^ -r^ 0^ .J 5 ' ^ U*buJ' J^*-» u^ J^a Ujxt CjLuIIS 

9jy > <aJUH CJL3U1I ^IjAjiUI <> ^_, SJC till 

J-ljxJ ^X>jjp' JJ ^ £^jJ U^-Jj > JAC. fLj C^LyjjAS 

ac-^Jx w u^Il Rodrigues ef al. (1998) <*13 ft-\ jjll .j J>J' cLul SAu^Vl 
AjjC. <£- J^cjl JUJbki ^15j B A-Lolil) ^cill J A^l... ! < JJA. Jl V iUu^i 

<2kjJ' CjljLill ^S Jj\jj ^j\ .J^-LJ ^ J .Cl)Lu r AV £ ^ic. £ jl jail :>^A J* J^-aa J 

* V ^ ^xj CjUjIuII JaaVj tdiHHll JLi-lajJI 

^>a1c. ^jlaJlj ’u3l ;xjUJ! Jj-laiJl Axj %^b »T*Aj I VVj 

J^*-« J* i’-ujVl (jJ) Jambhale e/ a/. (2001) j^j .^'>1' 


t s flcUjalll J ^ ^ ^ 


^ylaaudl ujLaJL'VI ^ ^jiuoJl iJjLLI^jJI ^ hVun l 

Ac.'j j (ji wAm 4 'L. .el l AjjIjjJI CjIjjjxjII ^K=l J*jLuVI 

W^UJl Ji— ^ 4JU1.V' ^9 Sjx£ A^jS C^'ji ^3 A^Ull A^JVIj 


J' ai= J 




^ »yi j ^ lt 

LXiJ >*> >>» 0^ mutant cell lines ^V!>U1 j* ajA*]| 

j\ ? >: 'j. ~V Aij_jK JU cAjS>' J! 

j piJi ’^J ^uJ >)l LOUJ' eL->i lA^i^V’ >»U^SM cA^jLi* jl (jliLliJl Cihxu jJ 

,1 Lulj « J> J v-u..- aJ^ 1 V 3 cP 3 ' jjS Jjll U ^ 

|^J «e.^ ^.,t~- J ^-^j LajjS CjUj ^J 0^ U^iJl oAA Ci ' i ^a j 10s UJ, ( 

t ^j5»j , 4^ViJ t <jliJ' ji OjaUJ' jaa*^ 3 ' J 3 '-^ ‘*^j J) '-$Jjjjj uS> 

Ai.jJtJ' f 0> >_u*_' j£J .dAUboH jr* ,^'ljjil > <ajjLll »aA i 'uKL .. 3 

sj'i ola! 1 '>»«; <iTuA j' La£ .aO ^ . o^ a I I ilAi^all |j j ». '%")l >o' V\"i . u ' AjjlfLal fs. 
2 V, y. Jj£j * -'■-H LO^aJi ^j-0 ajAc. ^jl 1 * \}~k . Ajiiil' oOh ^l. Wu J ^S jji'j" 

^V' JjUil! <L’Ja-e JJC. l$-Ic SaIjI-laII CAjUill jli (jJllUjj o ji& > jAj Ljljj 

^jl—■= >. >i»0 as >Jy~-^ J*^ 3 ^-A^LuV' o' c>>^' <3 ^““ 4J J 

(Veilleux j (Duncan, 1997) a : <^ L ^ c_s^.V cJi^Jl ^ J* 1 ^ 3 ' ^0 

.& Johnsonl998) 


ilj'jila OjjAaJ AajJj J;jSj 4■>.-»V' £^jl> AjalaJl dal jjj » i 11 (0a«-* 

^ > Jlft ^>J1 >-J' > COjiUl Jit JaxA JjSjj 

a-'O _j' j_,aj ^_iiV' ^ •.• V-*.*^! ^ 


ajjij .<i«’£l' t'-JacV' ; -c'jj -JU ^^_jj 10k JLj .George (199a) 

.^‘jO 3 ' J** ^ j2U« .>11 aIa'jla J A^il s>ko a> AiU^ ^ 0> 
t '>' --»j J 4 W >~1 , -£1' ejiial' a^k.J >c. Jlall >j k ;i jfiaAll j' l* 3 ! 


^ 0 j£- o' ei^ 3 ’ > ^lia >C ;iLj >f t >lt J JLill jl o^ 1 ' ^ ^ 

'-■ a ’-s* ^Wvi 0^ >'£il ^ L^AlL Sil^c f 1>' > 


u* 


-1C /j 


Moill U^Ul!Acljj 


^ -* ^ ^ ^ jWi J sjLayi ^ 

> JJ “ J! 0 -^ v ^ w^ji 

V Ujjj .JS1' ^ J *'jO* JS 2-a V jJJU JB cAi^YI J. JL, 

J J** !>U ' jls •■ J ->^ ^1 Sj*ll Jji. J ^ ^ 

■>“' ^'• £ - * ji >JV ' ^ ^ & W J»a J jU^. ^ 

« ^ LuLj > ^ aj <jIs c*L>■ .*i • 4 ^‘3 \W » \.11 - \ • -t - ,, 

— ^ * •• w " • ^ J J • • ^ ^L*i« jjiSll Ujjj 

j ^-’ ^ ^'jwiai »i« jc ^kiSIl UjiL. Uljj 

^ (jJr <~JVl £j'> ^ ^SUi ^ ;>]| u*iji ^ JB JJj Uiji 

*1 j ' *“ < ' 1 " ‘-’> li - 0^ J_>^ ^1 Ciljikll j* jjjJI j* ^j>J' 

(Von Arnold, -id^ll j_* 2 , 1 ,> jSl U £j i_>. ji..-,..i. 

.2008) 

>^r Vj ‘-S^ 1 CjlL-aJlj 4_k-a^1 CAL-all ^-,1 1 0 ^ J 

ij '“ J1 ^ W — Jr Sl^Jl ^ Sj_^] l <jSlj^JI SjU! Jc. I^jU* 




w>^- ; ^ ,| X w * : , uc i r — 1 0* v^jLiJckaJl oJjjk^ a 3 I <jjI j j\\ 

~y — : ' * ,, ~ l 1 ^ — : '_^a!' A_u«j .Sl^L o 2 j^. 4 jjI j^ll S-iLd! ^ 1*1 wl 


^ <jUs J ^jJl Jx! jjJLi y j5 f kJI ^aill LiiU-aJL <jjlLJlj ^k-la 

^V' ji w> ^ ^JJl ^1 CjI jjjilll ^ 

I*"' - '” ’“ i J* *' ^ nV ^y» *k'_aJ' :"il^joL»Ha S^_ jij <itk<a <L^laj i*i W~i l^_'£J lAjj^dl 

(Gavazzi €t qI. } e __>&■!-. aH Jl a* r-v^. ^11 .*!!' l jp. <lJlk_0 ijjjl£ <a_^jVl <c. I J j 

‘jjjllJ* 4_j.i l . t - 4.j>,.. 'V | 4kLaJl ^6 j .1987) 

^5 JS J\j_ Jt jj}] \ ^,1 jj Jc jUkVl ulj ^ >J 

ui 4_ik Jjc- (jjill jl tj j -- ^ 1 2^*'^ l> • 2 ^ 1 ^ 


t*\1 




Lj 


|_uljj A^jLIa]! UAjLiUl (jA dJlAlwiVl 

jUbj j£\ j ^J'£l\ j* . «.yuj ajM 1 ■“ J>1' Jv l*£ 

Jjjj Uii: Jllj£j Uii JJ w-' joi^ calli clones <^S1\ OVXJI ^ 
apj 'J.**.* <LiSlJ' vljUoil' j* jj& j*> -j=^' a»W^' ^-=>j <Lj m ^i\ gUi 
_* ^1 ^ j£l .vlj^SM 1 > Ape ^ AJUll 9 -I^Vl 

■^'•P ^.-jAlkl' JUL' ^\c. oj.^i’iLb vlj'jiiiul' eliA Clul£ 13) La £-1^3 jj jji Cjla^Ua, v '/| 

jJlU w u'^xj' ^y> >"' Jj>. .-IV .al' Ull 3 £ a ji' j\ *Ua£J' 4 _ia.'_ill ^jc jU jV'j ,JjJa-Li 

^ ji*-; ji ^ JJ J-iC- JJ—aj ’-fla ijUl-Vl cP' jjl' jilt U 

GiLlaj l$-La > a . ^J j ji ijjjj*-tfJl t>* ,j-J <j' V} 'ji'JJ AjjUla L^U. Jc. 


Li>UJ' ^jljjl' jjLnl' S-iLj jiaL J>»lj*Jl (jia*J ^ jSLajj 

J j - - -■ 1 1 a ■*> >,’V' <s. I jj ^l.i-^L^L j£xij .Ai—Uj'LUill (.s^ - ^11 ^ (j-jiuj JLJLj 
j Pelargonium J^' Jr^ ^ c> Jc 


-kl^ll JS. aJjl-j! -ili-aVl dj^xcjj ^u-Jl l-u-oSj Petunia 

-i’^-= ; ^ ^-jA’Jall JLill 2^u 0- U) jl^^u ^l*i£ 

w -^x_ ^ Jj jiL j j£j j! t i jJl<J\ v i > >V) i (jLll ^-ajalJl Hemerocallis 
<Aj'U ±YS J _iliUl ji jlall Jla ^LajliailS UJijl' 

-• .' ^5^' —s'-i—a V i' w ^axj (T.V) ^ J Jj^. ( |^-Jajjj 





-^' ^jfl' .somaclonal variation 

4J «S»iS> e^l jSl ^>Uall JSJJ1 j- ^ > 


.(George, 1993) : -^L- ^u'£ <ioLJl cLt j^Ull ji ^Jc ^ 


U,u^l > 3' Ja a^SLH Uu jj'Ulil ^.Jj jj£ 

J“V ^v 2 ^- '-LU5L3 AijL, ^G>.'i..j IJjJj j/ J \ A \\ jjc. ■ j- 8 


i>j^ 


tiv 



i! Jbc J/j 


J 4x-l JJ 


oVwn 


Gesneriacenc UUI ^!l dfc ^ ^ ^ ^ ^ 

* M o~: Jj . (George, 200R) £j ^l ^ JljjV) JUtj 

SJ *' ^ >V ‘ E P' d erme s>yi t jfr , ^ 

^ ^ (Singh e, „/., 2uuy) E >„ ^ ^ ^ ^ ^ ^ 

.Penclinal £jA\ o* Ija^ Jc. J^Jl ^| j.-^i 


> ^ f l >' ^ OlSLu C 133J ^i ^ 

^ JU ^' ^ ^ ^ C^l£ J .cLkJiVl &J I> ^ Begmia 

c’J^Vl J ?M cr^ ‘•^ >JVI Olj Rieger Uu^JI ^ j_^| jU ^ 
^ tUi djUSUill ^ <jjU!1 Cjjljj SL^u. aLL ^ , ,.*<r. 
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Hemcrocallus 

Dwarf, short flowers, male sterile 

?5®r 

Pelargonium 

Aromatic content 

T, nkerbel| 
Ve ivet Rose 

Torenia 

fournieri 

white flowers, compact plant 

u c onn White 

Oryza sativa 

Picularia resistance, improved 
cooking quality 

dama 


Rhizoctonia resistance, germplasm 

LSBR-5, LSBR- 


release 

33 

Musa 

Fusarium wilt resistance 

commercial 

cultivar 

Wheat 

High yield 

'He Zu No .8 

Lathyrus sativus 

reduced neurotoxin in feed grain, 
high yield, early maturing 

P-24 

Potato 

non-browning 

White Baron 

Zea mays 

variant for grain & forage use 

Yidan No .6 

Blackberry 

thornless 

Lincoln Logan 

Flax 

salt & heat tolerance 

ANDRO 

Celery 

Fusarium R 

UC-TC 


Fusarium yellows resistance (F 
oxysporum) 

MSU-SHK5 


Fusarium yellow R, insect 

K-26, K-108, & 

Tomato 

resistance {Spudoptera exigua ), 

K-128 

Fusarium R 

DNAP-17 

Cymbopogon 

Tomato high solid contents 

DNAP9 

aromatic grass, 50—60% increased 
oil yield 

ClMAP/Bio-13 

Capsicum 

yellow fruit. 

Bell sweet 

• 

early maturing & high yielding 

cv A-D4 

Brass ica juncea 

high yield, shattering resistant 

Pusa Jai Kisan 

Cyanodon 

fall arinyworm (Spodoptera) 

PI 572566 

aactylon 

resistance 

Brazos-R3____- 
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jjij b^- 11 J* b) Chimara 'j^£ J ciUSl ji ^ jILj 

ij^J Cjliuk ^4 uAj <Lili ^ Luo ^l-U J l j Jl jjJall 

jc. ->»J Ja clilj .o^uJI ,jc. 

i*toJ _•’’ <^'jJ^' ^r 3 ls L^\ jjujuH CLili^LLl .ija.j! U) idlij .^pwuJI 
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ijUjJI Aj^_*. oi /^o ji oA^ Ij A Sila (jli Ij^l^Jl ^3 o^ilall v." \\ W ^1 (jlll 

^jjSj aIs <^jVl aAA £-J J)AjjLlLo SAC. ilLiAj .o jjl> a! 1 A Oil’ll ,q Jjj£j 
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J_J ^ l^uSJI J_^ > ^ ^ ^ d> j| jj!jS r _ e 

> ofUIl lj* J>J ^jV^j .(A.V tj Jti) jljjVl ^ji, jUjVl 

J>' <a—il Acljj 4“£ flaiUj (Mandal et al., 2000) (.15 iiU ol>1. 
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t**il 

Abscisic acid (ABA) 

.^iul' J £-J'j <k_ ?-vu* dl 1<J ^jLu jA > i\ un^ iuVl 

Agar 

^1 ^jj < \iy \ r ' . Ur. y ^A^ILolJ LgLuj£ ^Aj 4j_>aull i—JLadalt » 

Antibiotic 


:jUV! 


.1 lL — 4 !■*■ 

4 i A 'll' Llil n' **>]' ^aoI ^jLa ^A tLuXfcll 

Adventitious 

■ g <1 ■ ■•I' t V,-y]' 4 < _un xti^xal' ^aaiLfi y >>>» II ^Jc. i ;^u3j|J| 

j jjljjSfl ^dc _>ill (J^° l$-)l£-o JJC- jliLa ^ Cu £j Ijj 

U^» cS 1 ^ U^J' UJJ& 

Amphidiploid 

£Jw-u JjV' Juail jSlI AXxil 4ic.L_o-Q ^y> (jj ^ui l £-^j]l [^Lull 4jj*i Jjlll 

■ L ) J ‘ *^ < I U^u U^- > (> 

Androgenesis 

. ojSaa I I Cjlli_ula.il CjULuII l L^j 

Aneuploidy 

j-ic. e'_gu ! ^juaJ: V l-c.ViC. aJL^JIa^A dj.li’i ;Cilu^Ij jjC> ■ ic-1 ■ V»H 

J-^’ j' £jj djja. ‘c£ J ^1' -V*li 4uUll 4icl_Ja-allj CjU^j j-ajSll ^ JJC. 

.<_£^>^S( I ya _^Jl (_j-a (Jfii jl aa«J i-ljLa^ui j^j£Jl 

Anther culture 

4-S-^'j c J* ^ J“‘ nr - i_>«> ^ jlall tJilall 4x.ljjj (J*- 0 * ;dlldl £ jl_>4 

.<jjl>.i djUUj ^jlc. (^lilll <_l jja. (J-U^ Lf \c. Jj^-i 

Aseptic 

l' 6 j_^A\j 4 > k*)'j <Ljj 2 LJIJ 44 iiJl CjL: 1 £]I (ja ^j^Uiil ji 4 jaJljii. ;fA *4 

Apical dominance 

^ J _»j t - . - » *«J ^ J>i l > 1 ' ^1^1 jaj ^ j i^LaaII ajI^*-JI S 


Apical meristem 

t jhi\ j jui ^ j>11 r»' 
Asexual propagation 

C^' Ch- J^d' t 4„L CjLuill jL^I jjLid' 
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Autotrophic 

ijL-o <aL^< ^J| i_^ ^ 

J- ^ J fr!' jl ^ uLS lit ^|j 

c *“* ^ -Ml ^ ^ ^ J, ^ ^ JV 

ll JJC- jl yjl 


Auxin 

JjMJI jjSj UXiJl iJULs^v - , 

■ 2.4-D JS. ^ ^ u ^ , ^ 

J ,AA jA U CjUUJI 

Auxotroph 


is.11 \x 


^ >J?3 xf ffi jaK^y-* *«*- ^ > 
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# <j jjJaxJl 


.Axillary buds 

«S«Sf * •"--’ w **» ^ 

J-JC OL^JI J r . ^ 


^ s/ 1 ^s-ic ^>^0 V ^_o]| 4_C jjJI 

. - CjVUJI M-3 6^ .dj^llil J. AJU. 

Bioreactor '^' ^ ^ ^ ^ C* *** 

**/'*'.' ~”,'T~~ I Cj’_iL«jl c Uj >a j ;c j j_pJ! Jx-LLdl 

-S 1 J^V 1 <_^Vl ji ^LkJiVlj iA_jJLill LjXiJlj 

. .<Jlxi]> CjUS \a1I 

Bios\7ithesis 

uA jt ApJl L^t J^L-I .-^j^i j_.u-.i i 

Biotechnology 

—Ij_ J jx-jl ^a Au^-L^M djLLaaJl Jj^pcil CjLuiljl i _p a *j J .Uu., 1 A .lain 

-*’ cHa»J AiLSJl CjLuIUI jj t( j|jjaJl _jj CiUiU 

# o-1jA^ CLjLi£ ya 

Callus (Plural: calluses/ callij 

J^' *3^ jjt f UJJYi A_kJ^ b^UJI j* a!£ Jc ^JUJl iii jik: ;c> Jii]| 

.a > . c ) VI jj ^ ji ^jjLill j?j..ii!l .lie. 

Cel] culture 

Sjjli—a ililg- j^>^q ji AJJjill U^LkJl A£.ljj ;L^LLJ| 4^)JJ 
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Chimera 

Lj^UJ! j-o uoJSjla jl ^Jc. tfj.I xj ji CiLju jjc. S jL^ -Ij. ..fl) 

.^-‘JJ (jU l'ik 

Chromosome 

Jj’LujjjJ'j DNA M 1 jj' 1 <>« oj^j Lju JS-il* ^-Uk ^ 

<Ajjk$J| JJC. j Ailjiu^JI 

Clone 

L-^i j>lk iS^ij 5uU. fksju b_ -•': yJi iVi ji Ukli j* iSj^uulJi 

■CSJ— !l J^VW ^ J j* CajjSj ^311 CjuUII ^k 

C ontaminants 

j' L£UJ1 jk J**li Uij ^all s^J' klUl£il y<u ^Jl jkj jkll Ik, ; djj£ll 

.AujUill Aaaa jVI 

Cybrid (Cytoplasmic hybrid) 

U >J^V' sip jUUU Ak ^ J.U^JI ^ r^j&LjkJI ji jj**kl j^pi 

.fekV' J*.' j* j' JJjjSf' j- Jf 3 AjkijpJl 

Cytokinin 

<*' BAj 7 eatin Ji- uUpVI jx. ij^c. 4UU c>U ^ ;ibLUjSpuUi 

->*“* ^ ‘Uui&llj ‘iS>kJl p-iiVl j TDZ Ji- bjjJl wjUlk 

OjUuJl 

Cytoplasmic hybrid 

_ Cybrid i^'^L ckJi jj*pl 

Deionized water 

JJC. CjIjSjaII j* ^JUJl clUl jA ; jjlidl *Ull 

Detergent 

J>kkl .. J I JJjUl L ,k_k ^j-lc. J_ki ^_UI Sj^JJoJl jlj-Jl ;j j4k*ll Jlj-*ll 

fi*kl J^UJI jLkill ^ Jjjil ikLu]| *l>bll L5 ^_kJI clij! ULUJ 

..pull 

Dedifferentiation 

>ull fjc UU. yj] jxcldl ^kdl jlkjl -OiSall Ul JlJjjVl 
Differentiated cell 

L^^iJI j-c. 4-ilk* o jj u^ji u>£ 3 . j; .><>,*1 1 L^UII 

<iUj • S - U ^ J ***jlj*j>. CAkfl CjI j AaUJI jl ^ -UkU 

J ^ ^ cjj e^^i V* kl, jil ^ ^ ^il' 

.(_Ul£ ji j* jik ji 
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Differentiation 

... 

Deionize ' <*UJi : JLifuli 


Disease-free s -^>dl diUjj^l <11 jl 

D-* C5-^- A - i "' l - J ' jW^-VI (KUJ / iNi • -1.1, 

^Luil :u^lj-*VI 0-* ^Li CiUJ 

Diploid 

Disinfection ^ COUVl fcj ^Ui 

DisUHed^wat^' ^ ^ ^ ^ ™ ^ 

<_^a£. jac. J <i_^c. ^ JUJI ftUI ^ . jLU]1 ^ U| 

Electroporation 

Jj_£l1 ^Lj^ll j^aJl J^a ^ uySiiJi 

<*J) ji gjjjdl J_p.^j 

Embryo culture 

<iu ^ 0^011 jjc- ji £d,Ull jai^J! jj -5_LxVI At Ijj 

Embryo id (somatic embryo) 

J* <a-MjVI £• jl j* ^ <^J_pUl (j;UaJl jdu ;^Ou*aJl <jjIaJl 

Embryogenesis 

• Aj- ■ ■ 1 > ~-J^. jl < 1 . ^ 1 % Lj^La. jUJ ^ya t 1 ^—j jjaiaJl 4 jlxr- ;jjajaJ) 


Endomitosis 

(* L uj- 1 ® _5—^al l _ ;j U_) J xxjajjfii .Jl -3-l_*Jl c flC.L,JaJ ; ^ j^-laxjI t. ac.1 .^-|1> 

Endopolyploidy 

_ 5 -oj-*-^x ^£J| Ji .1 » ) 1 i ar. 1 . >>' i'ij i t 11 <ac.LUala jl^ji ^Luj t—flC-Ldl~l1l 

ik 11 

Epigenetic variations 

O-a-UJl ^ 0 ^,', V (jjll <J jjc. dlljjt dl^iiall 

sr* -hJ^l Eajjj iULc <jL^«V' U^IU C3-1J -^jJj “J 19 ^J>dl 

.(j^ 1 
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F.ndosperm 

»_^ai]I 'ji Joa^-oI' Jj’l-uJI ji aja*-ajI 

Explant 

jy »Sj cA_d A-Jt 1 ; j j <L-^i dLi ^A-l' cljLull (j-a c-_>-t*^' ‘-^- 1 >* 

.A>uljSM Ax'j j ^ At 

Feeder layer (Nurse culture) 

ji ’^iuu^ lJ jjiJ' j- Aid* ; (<id3UJi ) ajaIcJ' AiJiji 

■ » ..., N > /■ '■>■ ' . ^ t l LXvJl lilt Jj vij 5 .(_J^>=J AjAiul »C)ljjiL<u5dl 

jjkS jl b^AiLlc A, % x.i. i V' j9 * ^,' 1 ' 1 ' 1 


iLic. 


C?w 


v> 

•C^>' 

Filter sterilization 

4 fti>. N ^ L^J 0 vC- A jL qC- ; Cj^X-J ^aJL ^vj&Cui 

^jaAiil CjLuIIII jjj* 

Gametoclone 

t A!■% >^\ ^ \ \ j) >. A-uLliil 

Gametoclonal variation 

c \ Sal jl+ *.a] 1 Cjljl^JtU ^3 ^jjLull Ik 11 

ja joC- jl <ljjyA (J£* 

Genetic engineering 

s'jj jjS*I j' tul jj ^lamJ A-dxjL-o Aoiij ;AjjI 

clij Jj Sjyl2fc. djLL-ca j\ AJL-n I^jUa^V 

Genotype 

d'^JJ ,7"Uuillj v ..IjSjSll 

u±l\ 

• + 

Gibbercllins 

iAi_iA J LdillJ' ^ ..i l l j £ .y .".") j^aoll iJliLalaia Ax. j<>.a ^yk j 

.1$-^ 

Growth regulators 

ysAil Ajuidl a_» '<0 CjLloSjj y>_jj A j Aat^a jX Ajj.i-X jlya ; ^All! ljUiF 1 - 4 

. jil .... U^JjV' ijhS jJxd' tCj'uxaSV' Ifla ^L-ii eJC. - • j »r_ L^alllj 
Habituation 

AxxUJl JjJ Lj^UJI Axljj Syi Aju Ai ojaLU 

Axa. jli. JjLai^ Aj'—j) 

Harding off 

.Aaxxkl! LjjykU ^JV' Axljj ,> Cjl3Ull Ax^jjAl'' A^ISV' <4^ 
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Haploid 

^ >“ J- S^l 5 j-C 5JUVI J >aJ! 

Heterotrophic ^ 

JL “^ ^J U Jl Jillll -Ul^l j|j ^ 

Heterokaryon e 

<ajSj 1 *'_H J- >&' ^-lc. ^UJi c |s^Lk, >jUU <J^YI aa*j 

t dix*j^L)uJl 

Homokaryon 

***" ^- M ^ S '-H l> ^ *1jiJ o>LL ;^)U! JYI J^u 

> " iu i^Ljjj j^iJl 

Hormone 

Hrrouih regulaorsjki) jll- J^- ^ Ule. j\ ■ r ■*■. 

Hybridization 

O’-'J Jujji •> gulj Jjfl) Jj3 l*j=. J_£L AJLJ^ J 

Hyperhydration (Vitrification) 

~ ^“ :JI 1 JJ Vj<=-J* JJC. SjaLL Jc ajUc 

^ J_j£jj c^ill l> ^xj r ilLi La.U j Lj jLk-ac. lj^« 4 > ...; yi 

jajJI aj^ill 

Inoculation 

.<»-*& t J ! > ^ ^ o-^ j' ^ L^laJl j! ^LiJI *■ J?JI £-Uaj ;^jaI1I! 

Intergeneric 

Jr*L^-° Jy*^ J-® uj^ 3 J^ns-i' :<jJ-VV) Jjj j^Ji 

Interspecific 

. J . * ^ * Jjc. _>i J* UJ^ 3 Jr?-* Jj^' 

Isoenzymes 

•■“t'J^V 1 J*-* uH* 5 VI j£i ^JmV' J- 3 Vy_>■ j>-=> r^JIVi 

Juvenile phase 

0 ~ A j'-* j' JrVfci3 J^-y v ts-^I cliUiil j-ac. <j_a O jJill ^ ;ujLlJJI 4_L*j^a 

^-S -r-*' -— >V^' _yc. j Lia.j. .-3 ji 4 _jja'_ 13 ULili—<r> t"> l i'il Jj£j S jliill 

. jIa jVi ^Jj ^Il'i vIjLuII w i‘ 

Laminar air flow 
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Ju-Q 


r^-° ^' >A <—fl J Jri PI J-^y J-olau<Jl ^_9 ^3 Aj 4JjjLS 

. AilBJ vJLlUfc-J)£>JJ JA J j 4X.Ijj 
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Merisi cm 

> 1 , V, - 7 ' n J. ^ixxJLj a JA*-~-al' Jj-* *Lc J>C- a jl_X. ; ( xu_ w jjj jx ]1 

<J'jLj' 4_y/> •• > 1 *1* jua'-iJ' ^c- 3 -? ---^^ JJ 

Merisi cm culture 

^ t V, . ll I^aS 4_l c^aA-oJ' 4-aIj' 4xd J j | Aj. Aj'i ».«i JAAj) 4£.|jj 

(*-“*. ^ 0 ^ ^ ^ j 4 a»]I 

Merisicmoid 

: ^ •,„ •, , <"• r ^ v j; <di t ji _u> j o-Sl] <L-fLxdl juir a * r . jaaII L!^aJ' (j-A ^^ic. 

b L > ^ a 'f~ tj . ,-%r 

Mesophyll cells 

CJ ^1' ft ^LLi]' ^-ic i J ±-3 CjO Lj>Jw 3 jLx- Ubli 

; ^ 1 •, LJlr. j Lu-uC* <i-ul£j-o ^>_x- L)>LkJI e*3A ^-3 Ji-Jlj Li*J' 3 

VIj AjxiLbj jjaII ^Jj jl-ijjVl ^^Jc. 

Micrografting 

juj' 4&1' ^_3 jajJI 4aaIj <-c3 L—uSjj ^JM i l l 

Micromjeciion 

>r-' : ^5-1) Orr^ 1 j' <3* * J>^ J^A' 

# ( JLU-o 3 ° j 4 »jIjl1j <iLf3J AjaA^ j 

Minimum inoculation density 

3* o>^' 31^5 3] ^ 1 j] ^aii u^uii ^us urAiil iaiis Jsi 

V. w \ \ 4Jmll ^3 ^LiidV'j 

Morphogenesis 

jjr^j j-cj 'u^-j -c J^jLSJl ^-3 J l!j\ j\ah W aA-*-uLjj 

Mutation 

^ ^aj’o _yl^ <-+"■? JJ- 1 ' es-3 dll JJ-3 ^aLLi ^AiJ 

.<pb^ 

Organ culture 

J JJ~ L > : '' ^ W^°J 0 —* 6 jj-Ljj a_^ci 0 ic- d 1 _}-k ) ;f L Jt C’V' 'jJ 

,t<AA.^l jl_^a j 0^-^' ^j'O 4 


Organogenesis 


j>Ji L£U]I ji ^ Cj}&\cy^ ] 
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^ -^ * • ^ >a j>4—iVi >ll 
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Osmotic potential 

>• J>* 1 ^ ^ JaL* ji_ijj j 

* *a ^ t J 

pH 

^ -* ^ -*-* A>j» ^ :^l fiji 

Photoperiod 

“ ^'uilb ^ J>jl ji OUill l*J ^ olcUjl ;jii ], 

\ CjIc-Ljj JJC- 

Ph>lohonnone 

.C»U]I jj j*ill CjUki* <£. jA o>4jfll 

Plating efficiency 

^JS Jt&j fL *iiVl j- jlxL! ^aII cOLysijjJl ji J^c ^ :^ljj]| $*US 

.<&lj_)ll i_jic 

Ploidv 

n —' <-4- 1 1 a .S ’ LiXaJj y**JiJ .< jl% 1 1 J-1 aa]' CjU j_ujj»j jSJl Joe. 1 or-,1 . U". - i ic.1 .V.! ' 

,l^Aj4n 2n 

Polysaccharide 

CjIaa-jJI J- Ajjc- J« ^ _pjA C> ^: ji-ull 

. JS-JI 

Population density 

—Ac. ji # t -C- , ->% % 1 ' ji 4 a i ...la]' oA^. jj L:^aJI ; a jxJIjl !! AiliS 

yji Ax-I j jll 4 Juj ^_ya ^aa!' oAa. 

Proliferation 

(4Ja^I j' it'-JaC-' ji iL!X=k.J SAiAaJl CjIa^.^11 i _er-1 .>."'11 • jjl£j 

Protocom 

'“ J ‘- L# iAc - .J- 6 jdc. Aj£jjV' jj-U <_£; ! »jjSjj^ ; l1| 

■V 1 -- S ’ ■ J C . JJ -o_^.>L kjj 4 > .-:VI 4_c I jj A-jc. ji diLuV' Aje j .Lj^A-iJl ^ 

_ cuLull aJim (jj^lj CjIjjaJIj 

Protoplast 

.(Jj ^ 1 AT. jJ>la 4-lliJl ytt *Cxu£LJJJjdll 

Protoplast fusion 

(jjjSll A - >■» ; , B l'A.-ni l ji 4 jL. uT'-all CLl^DIj ^c-oJ 4_ijij 

.lS^^ i_B^A 
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L'UJi, 


RciiiNcn.it ion 

l ‘Ob*. /^a 3\sij$\ -LiurJ' Jjl£.| 

Regeneration 

,i J^'S ^_'_L.- £ j3_uJ» 5* ?' ^uJLSJI J ^Joj j-A 5 ;J^gL«yi 

.0^- •' >*-aC 

Shoot up 

: ^ c v_i2jL .'* ' l>° c >?d' : jVJi <4a 

^a‘v^J> K jx» c^^.j jl JjV' <)4Um ^IaII 

Single-node culture 

Ail c f£ ;_ e-ic- ,_£ j^~?. jb'-d' i_y> z J*- <£■'J j '.‘LjSL-J l AAlJ' Af-ljj 
Somaclonal \ariation 

<x.lj ^w-c *_abD’ L/Xab' ji LjUlull Jjl-dl' yjlj>Jl 

.4^yi 

Somatic embryo 

_«U-•....-* bXa. ^VO Luj i>Jl !■> H <J-L *■ . L -^ jj J* : U**?dl 

Somatic hybnd 

^uiy _yC- LXi. ^y> l. d . 'u 

Subculture 

J^.\ ‘■Juj ^y. LjIL]I ji J^rud 1 ji u»lH ji LjvliJl 1^1 ®al^l 

Synthetic seeds 

— -cl. wkXaj <_wL! ^iil / '•> iSL-Jl ,l£*j / j; tl ^jjlaJl iJul*j *Ulw1a 1I jj-ldl 
ajlb' A ~r~-' : AAi^laJ . ’.-Vi ^/--v *NXilj j>H j J j'aiil cUji j/^ 1 ' 

Totipotent cel) 

‘-r-^ JLi* ^j^l JjA AjJjill LXiJl o Jt -tlk^dl lift 3lk. ;uA*i£JI ^ 

. J*£ CAL J) Jj*s J > ^JJ 1 ’ s ^‘ 

Undifferentiated tissue 

U>^ #j“ ^^-l—^2k-' V ^ Ai l Lj^L^JI ^A ;L fl mi^aJI 05 

ji ^ i^k JS) XL# jjia. ji *bJ j' W' 

■ >« Jgl SL L^%1< JJC 

Vitrification 

^ ~ —j'i’i j .j-s ^-?jc^ ^ ;jA'Ji jr- oJ-jc- 

>-£)' € ^ui lalLi L^U j LjL-t 1 jr^ ^ 

U\ jLJl Jz- * 
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